- 


Theory. 
Solution activity of this menſtruum by water. The vitriolic 
and preci- acid requires a boiling heat before it can act upon fil- 
pitation. ver or mercury. The reaſon of this is, that by means 

19) Of the heat, the watery part of the menſtruum is dimi- 
Why the niſhed, its power is thereby increaſed, and the connec- 
vitriolic a- tion of the metallic earths with the inflammable prin- 


did canuot ciple diminiſhed, Marine acid, which contains phlo- 


„ iſton as one of its conſtituent principles, muſt neceſ- 
ver. &c. larily have little or no effect on thoſe metals Whicli re- 
without a Fain their principle of inflammability very obſtinately. 
boiling But its watery part being diminiſhed by boiling, it 
heat. aſſumes an aerial form, and powerfully attracts a lar- 
193 ger quantity of phlogiſton than before; ſo that in a va- 
Why * porous ſtate it will diſſolve metals, particularly ſilver 
| Ode” and mercury, which in its liquid form it would ſcarce 


more ſo- 


Different 
kinds of 


JS 


ſome me- be brought to touch. When dephlogiſticated as much 
tals and not as poſſible, it attracts phlogiſton with prodigious avi- 
on others, dity, diſſolving all metals by its attraction for their 
phlogiſton, and, uniting the inflammable principle to 

_ itſelf, 
dephlogiſticated by means of nitrous acid in aqua re- 

gis, it diſſolves gold and platina. On the ſame prin- 

ciples may we account for its inferiority in power to 

19 the other acids. 5 

Why ſome It has already been obſerved that the metals differ 
metals are much in their degrees of ſolubility, which is owing to 
the various, degrees of force with which they retain 
their phlogiſton. Thoſe called perfect metals effec- 
tually reſiſt calcination in the dry way. In this opera- 
tion, the fire on the one hand, the great cauſe of the 
volatility of bodies, ſtrennouſly endeayours to expel the 


luble than 
others. | 


Phlogiſton; on the other hand, the baſis of the dephlo- 


giſticated part of the atmoſphere (the acidifying prin- 
ciple of M. Lavoiſier, and the principium ſorbile of Dr 
Lubbock) attracts the calx ſtrongly. Experience, 


however, ſhows, that theſe rwo forces united, cannot 


decompoſe gold, filver, or platina to any conliderable 

degree. All the other metals yield to theſe forces 

when united, but not ſingly. Iron and zinc retain 

their inflammable principle ſo ſlightly, that any acid 

immediately acts upon them; but if the other metals be 

properly prepared for ſolution by being calcined to a 

200 certain degree, the acid will immediately take them up. 

Why ni- Any further pri vation, however, would be injurious, 
tous acid as 

r itrous acid, when added to a ſolution of tin or anti- 

of tin or mony in marine acid, by its extraordinary attraction 


antimony. for phlogiſton carries off ſuch a quantity of it, that 


201 the calces of the metals are immediately precipitated. 
The various elaſtic fluids which reſemble air, and 
air produ- Which are produced in plenty during the diſſolution of 
. Arm metals, may be reduced to the following, vz. thoſe ex- 
the diſſo- tricated by the vitriolic, nitrous, and marine acids, 
lution of fluor acid, vinegar, alkaline falts, and hepar ſulphuris. 


metals. Pure vitriolic acid expoſed to a violent heat, is in- 
202 deed reſolved inte yapours, but of ſuch a nature, that 
N when the heat is gone, they condenſe again into an a- 
cid cannot Cid liquor of the ſame nature as before. But if any 


be reduced ſubſtance be added which 8 in a ſe- 


into an ae- parable ſtate, an elaſtic fluid is produced by means of 
rial form fire, which is ſcarcely condenſible by the moſt extreme 
but by a cold, unleſs it comes in contact with water. This is 
combina- called the volatile ſalphurcons acid, or vitriolic acid 
abſorbed by water. In this 
etwixt it and the phlogiſton 


. air, which may be 1 


caſe the bond of union 
Vol. IV. 


c HE MIS I R Y. 


reſumes the ordinary form of marine acid. When 


precipitate what was before diſſolved. Thus the 


by phlogiſton. « Perhaps (ſays 8 


401 
is ſo weak, that the latter ſoon flies off totally, and Solution 
common vitriolic acid is regenerated. and. Preci- 
The nitrous acid undergoes a ſimilar change in a tation. 
more obvious manner. Let a piece of ſilver, for in- 203 
ſtance be put into a dilute nitrous acid, and the ſur- Nitrous a» 
face of the metal will inſtantly be covered with in- cid more 
numerable bubbles, which ariſing to the top of the li- *Þvioully 
quor, there burſt ; and if collected, are found to be ui © _ 
trous air. The nitrous acid ſaturates itſelf with phlo- yp, S: 
giſton more completely than the vitriolic; therefore trous air 
the elaſtic fluid produced, or nitrous air, does not unite does not u- 
with water, and ſcarce retains any veſtige of an acid nite with 
nature. The vitriolic acid, however, differs from the WAcx. 
nitrous in this reſpect, that the phlogiſton is abſorbed 
by the latter even beyond the point neceſſary to obli- 
terate its acid nature. In proof of this, our author 
adduces the decompoſition of hepatic by means of ni- 
trous alr. | | | "Fo 209 
The marine acid exhibits different phenomena, Phenome- | 
It naturally contains phlogiſton, and therefore can na exhibits 
by its means be reſolved into a kind of air ſomewhat ed by the 
ſimilar to that produced by the vitriolic acid when ar- 3 
tificially united to the ſame principle, and which has 
the ſame property, viz. that of remaining permanent- 
ly claſtic as long as it is kept from the contact of wa- 


ter. But as the acid we ſpeak of naturally contains. 
phlogiſton, there is no neceſſity of adding more to. 


produce this effect. In the mean time, the marine as 

well as nitrous air, when in its expanded ſtate, attracts 

phlogiſton, and that with wonderful avidity. NV 
When the marine acid is dephlogiſticated, it yields Of the 
another elaſtic fluid of a reddiſh brown colour, having dephlogiſ« 
an odour like that of warm aqua regia. This does ticated 

not unite with water, or only in very ſmall quantity: . x 
and by the addition of a proper proportion of phlogiſ- 

ton may be reduced again to common marine acid. It 

is ſaid that the marine acid may be dephlogiſticated 


by lead as well as by manganeſe, the nitrous acid, aud 


arſenic. 2077 
The fluor acid abounds with phlogiſton, and there- oſche fluop 
fore may, without any adventitious matter, be reduced acid. 


to an elaſtic fluid. This air is eaſily diſtinguiſhed 


from all others by its corroſion of glaſs whilſt hot. 208 


Vinegar alſo contains phlogiiton ; and for that rea- Why vine-. 


ſon, when well dephlegmated, may be reduced without gar may be 


addition into a permanently elaſtic fluid, called acetous reduced in- 
als” w to air with. 


All theſe fluids ſeem to be nothing elſe, accordin 2 addi- 


to Mr Bergman, than the acids themſelves expande Ho 
the matter of Heat and 
heat alſo enters their compoſition.” he experiments not phlo- 
lately made on theſe ſubjects, however, have put it be- giſton ma 
yond all doubt, that the expanſive principle is not f lai. 
hlogiſton but heat; nevertheleſs, it ſeems highly pro- city. 

babe, that theſe elaſtic fluids do really conſiſt of the 
acid united to phlogiſton, and expanded by heat. This 
is alſo the caſe with the cauſtic volatile alkali, now 
called alkaline air. | TT | 210 

In the hepatic air, it has been ſhown by Mr Berg- Sulphur 
man, that ſulphur exiſts which contains phlogiſton ; and ail in # 
there is little reaſon to doubt that the expanſive hepatie ain. 
power here is the ſame as in other caſes. See HRYA- 
TIC AIR, LT: 

The heat generated during the ſolution of metals is 
by Mr Bergman ſuppoſed to be owing to the 5 

| | E 


I 


» 
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Solution of heat which had been fixed in the metals; but it 
and Preci- may with much more reaſon be ſuppoſed to proceed 
pitation. from the acid. Dr Black has demonitrated, that heat 
211 iz univerſally the principle of fluicity ; and all fiuids, 
Heat in ſo- whether acid or not, arc found to contain a great 
Jution moſt quantity of it. It is not probable that ſolids, even the 
probably inoſt inlammable, contain an cqual quantity; for it is 
3 always obſerved, that bodies in becoming tiuid abſorb 
ſolvent li- heat, and throw it out again on becoming ſolid. Acids 
quor, Ain all probability contain a much greater quantity than 
what is neceſſary to their fluidity ; for we ſce that the 
nitrous acid, when pourcd upon ſnow, parts with as 
much heat as is neceſſary to diſſolve the ſnow, at the 
ſame time that it ſtill retains its fluidity. The caſc is 
not ſo with common ſalt, which is a ſolid: for though, 
in a mixture of falt and ſnow, the latter ablorbs as 
much heat from the ſalt as is neceſſary for its own li- 
queſaction; yet the ſalt could not be held in ſolution 
by a liquid of this temperature, were it not that an 
additional quantity is perpetually abſorbed from the 
adjacent bodies, particularly the atmoſphere. But 
were it poſſible to prevent this adventitious increaſe of 
| heat, there is not the leaſt reaſon to believe that the 
ſalt would be diflolved ; for the ſtrongeſt brine, when 
reduced to the temperature of © of Fahrenheit, is 
decompoſed, the ſalt falling to the bottom in pow- 


der, and the water being converted into ice, Add to 


this alſo, that the cold produced by ſpirit of nitre and 
ſnow is much more intenſe than that produced by com- 
212 mon falt and ſnow ; which undoubtedly ſhows, that a 
Solid bo- ſolid docs not readily part with as much heat as a fluid, 
dies do not and conſequently cannot be ſuppoſed to contain as 


er much, The ſolution of metals in acids alſo demon- 
heat as AtFatcs, that the ſolid ſubſtance has not parted with 
fuids, heat, but abſorbed it; for as ſoon as the ſolution be- 
comes ſolid again, 7. e. when it cryſtallizes, the tem- 

213 perature becomes higher than before. 5 : 
Why little The calces of metals have not that quantity of phlo- 


or no ela- giſton that is neceſſary for their metallic ſtate, but yet 


ſtic fluid is arc not entirely deſtitute of it; therefore, in their ſo- 


_ obtained jution, ſcarce any elaſtic fluid is generated, unleſs the 
from mc- 


ellic cal. fire be continued after exſiccation. Such as contain 
- 209; acrial acid, diſcharge it immediately in the ſame form 
as they had reccived it, e 
Prieſtley mentions a calx of lead, which, with the acid 
of phoſphorous, produced an inflammable air. By means 
of the nitrous acid and evaporation to dryneſs, a pure 
air is produced. Sometimes a ſmall portion of vitriolic 
acid air is obtained by means of a proper degree. of 
; fire from vitriolic acid, but a far greater quantity of 
214 pure air. | Es | | 
Metallic 
ſolutions 
contain a 
calx of the 
metal with 
various de- 
grees of ; 
Phlogiſton, cafions a remarkable ditterence. That metals are lefs 
cCulcined by the marine than by the nitrous acid, ap- 
pears from pouring concentrated nitrons acid on tin or 
antimony ; but the difference, if it actually docs take 
place, is leſs vitible in other metals. 
Some modern chemiſts have denied this calcination 
of metals by ſolution. They have intiſted, that the 


tioncd, contain a metallic calx intimately united with 
the acid, the quantity of phlogiſton left being va- 
rious according io the ditterence of the menſtrua and 
of the temperature; but the performance of the opera- 


perfect metals ought to be excepted, as they do not 


CHEMI SI T RY | Theory 


the additi, 


It is remarkable, that Dr 


| . | 9370 
The ſolutions made by the menſtrua abovemen— 


tion cither with or without intenſe heat, frequently oc- 


2 


yield to the moſt intenſe fire, On this ſubject, how - Solution | 
cver, it may be obicrycd, 1. That during their ſolu- and Freci- 
tion nitrous air is always generated, and that of a very Pen. 
perfect kind, which cannot happen without phlogi- ax 
ton; but in this caſe there is nothing preſent which Reaſons 
can yield phlogiſton except the metals. Therefore, for belie- 
2, The metals, when precipitated from their menſtrua ving that 
by fixed alkalis, both with reſpect to their external fene ret 
appearance and internal properties, appear to be cal- ae, 
cined, Thus the precipitate of gold re fuſes to unite “ ; 
with mercury, and may be diſiolved by marine acid and 
other ſimple menſtrua, and that without the produc- 
tion of any claſtic fluid. 3. Glaſs may be ſtained by 
theſe calces ; but no metal in its pertect ſtate can be 
taken up by glaſs. 5 | 116 
Ihe common objection is, that the calces of the Why the 
perfect metals inay be reduced by heat alone without calces of 


inventcd to ſolve this phenomenon. Some have ſup- Petals 
poſed, that the matter of heat and Jight are the ſame «x4 22 
with the phlogiſton, and that thus the calces are redu- Iithoutad. 
ced in the ſame manner as by charcoal or other ſub- dition. 
ſtances uſually termed phlogiſtic. But in this caſe we 

5 to fd the calces of the imperfect metals alſo 
reduced by a long continuance of heat, as well as the 
more perfect ; which, however, has never yet been 
known to take place. Some, among whoſe number 

is Dr Lewis, have imagined, that the poroſity of the 
veſſels, particularly thoſe made of carthen ware, may 

be ſuch as to admit the paſſage of phlogiſtic vapours 
through them ; and he inſtances the revival of globules 

of lead in the middle of pieces of glaſs upwards of 

an inch in thickneſs, and that where there was not the 
leaſt appearance of a crack. But from an experiment 

of Mr Kirwan's to be afterwards related, it is mnch 

mote probable that the reduction is effected by means 

of the phlogiſton contained in one part of the calx at- 
tracted by another ; by which means the Jatter is re- 
duced to a perfect metal, while the former becomes 
ſomewhat more dephlogiſticated. In conſequence of 

this it appears, that the calx of the perfect metals is 
never totally reduced : for if the operation be per- 
formed in a glaſs retort, the bottom of it is always 
ſtained ; which indicates the exiſtence of a calx, in 
however little quantity. : 


E 
The following fact, Mr Bergman ſays, has been Difficulty | 
propoſed to him as an inextricable dilemma, 
cannot amalgamate with mercury except when in its the amal- 


« Sjlver concerning 


metallic ſtate, yet both ſalited and nitrated filver are N 
of ſilver 


taken up by mercury; it is therefore not calcined by ſolved by 


the acids, but adheres to them. in its metallic form.“ Bergman, 


This, however, may be eaſily ſolved in the following 
manner. It is well known that the calx of copper, 


diſſolved in the vitriolic acid, is precipitated in its me- 


tallic form on the addition of iron, and that by means 
of a double elective attraction ; for the iron, diſſolving 
in the acid, would form an inflammable air by its 
phlogiſton, were not the copper preſent which takes 
it up, and thereby becomes inſoluble as long as it re- 


tains it; but mercury has a ſtronger attraction for 


acids than ſilver: if therefore ſalited or nitrated ſilver 
be triturated with mercury, the filver muſt be preci- 
pitated in a metallic ſtate, and the mercury be calcined 
by being diflolyed. This alſo takes, place, provided 
there be moiſture ſufficient to ſuffer the elective attirac- 
tions 


of charcoal. Many theories have been the perfect 


8 
. 
* 


Solution tions to operate, The ſupecabundant mercury greedi- 
and Preci- y takes up the comminuted ſilver precipitate ; and the 
pitation- ar hre Diane arc nothing more than ſuch an amalgam 
— cryſtallized. But although the acids cannot take up 
any metal while it retains its full proportion of phlo- 
giſton, various metallic ſalts are able to effect that ſo- 
lation. Thus nitrated or ſalited mercury, boiled in 
water together with the crude metal, can take up a 
certain portion of it withoat dephlogiſtication; and 
the latter of theſe ſalts, cven in the via ſicca, becomes 
2 mercurius dulcis, which contains at the ſame time a 

218 crude and a calcined mercury. 
Phlogiſton Perfect ſolutions. ſhould in general be tranſparent ; 
the cauſe but ſume, as has been already mentioned, are diſtin- 
of colour guiſhed by a peculiar colour. That phlogiſton is the 
in metal- chief cauſe of colour appears from hence, that the 
lic ſolu- plack clax of manganeſe tinges vitriolic acid of a red 

tions. 1 nb 

colour ; but on the addition of fugar the tinge 1s en- 
tirely deſtroyed. Nitrous acid is rendered blue by 
copper; but when the metal is added in conſiderable 
quantity, it becomes of a very-deep green. The ma- 
rine acid, which dephlogiſticates the copper leſo, is 
yet made green; but by dephlegmation may be ſo 
condenſed as to become brown, Mr Bergman has 
ſometimes ſeen a ſolution of filver green, without the 
preſence of the ſmalleſt particle of copper. This de- 
pends on the abſorption of nitrous air: for let ſmoking 
nitrous acid be diluted, on the addition of a certain 
quantity of water it will be of a deep green; by a 
greater, blue ; and upon a ſtill greater, becomes lim- 
pid. By mcans of the water, the nitrous air is ex- 
tended to a greater ſpace; and this attenuation gradu- 
ally real varies the colours. Hence we ſee why 
nitrous acid is made green by a large quantity of 
copper. ee . 
Attraction Metals dephlogiſticated by acid ſolvents powerfully 
of phlo-4 attra& phlogiſton ; nay, nitrated ſilver and mercury, 
giſton the and ſalited antimony, corrode animal ſubſtances, in or- 
cauſe of der, as our author ſuppoſes, to extract it. This 
caulticity. metallic cauſticity (ſays he), which is only to be mo- 
derated by phlogiſton, ought to be carefully diſtin» 


219 


guſhed from the acid cauſticity, which is repreſſed by - 


alkalies, and the alkaline, which is mitigated by acids. 
Colours vary according to the quantity of phlogiſton 
_ preſent ; and ſome experiments ſhow, that by a ſuſfi- 
220 Cient quantity all colour is entirely deſtroyed. | | 
Phenome- All metals may be-precipitated by alkaline falts ; 
na attend- Which, by their ſuperior power of attraction, ſeparate 
ing the them from their menſtrua ; but their difference with 
precipita- repard to their nature and preparation alters the na- 
FR mer ture of the precipitate. With the cauſtic fixed alkali 
| y al- 47K | f 
kaline ſalts. the calces fall almoſt entirely _ but loaded with 
| water, The weight is found to be increaſed by the 
water, and perhaps (ſays Mr Bergman) by the matter 
of heat; but yet leſs than by the aerial acid. With 
the acrated fixed alkali, by means of a double decom- 
poſition, the acrial acid unites to moſt calces, The vo- 
latile alkali, which naturally contains phlogiſton, ſome- 
times phlopiſticates the precipitate, ſt throws down 
a black or white precipitate of mercury ; nay, it makes 
the orange coloured precipitate white, Gold receives 
its fulminating quality from this precipitant, as is af- 
terwards to be explained. The alkali, which is com- 
monly called phlogiſticated, gencrally precipitates metals 
with an increaſe of weight, 55 — 


CHEMISTRY. 


theſe caſes, 


az 


The acids frequently occalion-precipitates, and that Solution 
for various reaſons, By means of elective attraction, and Precis , 
mercury, ſilver, and lead, are taken from the nitrous PWation. 
acid by the addition of the marine or vitriolic, Theſe 227 
acids form with the metals new compounds which are Precipi- 


difficult of ſolution in water; they are therefore pre- tates 


cipitated in greater or leſſer quantity according to cir- occaſioned 
cumſtances. The nitrous acid is capable of decom- e, 
pounding ſalited tin and antimony by dephlogiſtica- . 
ting the calx of the metals too much; for when theſe 
are too much calcined, they cannot be diſlolved in any 
menſtruum, as has been already obſcrved. 222 
Metallic ſolutions are ſometimes diſturbed by the By the per- 
neutral ſalts formed by an union of alkalies with acids, ſect ncuttal 
Thoſe which contain the vitriolic or marine acids de- ſalts ;_ 
compoſe ſolutions of ſilver, mercury, or lead, in ni- 223 
trous acid, and precipitate the metals, By forming a By a triple 
triple combination, the vegetable as well as the vola- combinati- 
tile alkali, though faturated with vitriolic, nitrous, or un. 
marine acid, precipitate platina from aqua regia ; but 
when the baſis is mineral alkali, the falt has no power 224 
of this kind. Some metallic ſalts can decompoſe some me- 
others, and precipitate their baſes ; which may hap» tallic ſalts 
peu whether the acid be different in the two ſalts or decompoſe 
not. Solution of gold affords an example of each of others. 
This is precipitated by martial vnriol ; what 1 
the reaſon of which will appear from conſidering the e 8 
nature of the precipitate : for this, when well waſhed gold is pre- 
and dried, not only ſhows many ſhining gold-coloured cipitated 
particles, but alſo unites with mercury by trituration, by green 
diſlolves in aqua regia, but not in marine acid alone, to- Vitriol; 


gcther withother circumſtances which evince a complete 


reſuſcitation of the gold. Martial vitrol, in its ordina- 

ry ſtate, contains phlogiſton, but very looſcly adhering ; 

ſo that the clax of gold may caſily take it from the | 
ſolution to ſupply the loſs it had ſuſtained during the 226 
ſolution. That this is the true ioundation of the pro- But not by 
ceſs, appears alſo from the following circumſtz ces, this ſalt 
that the weight of the gold is exactly recovered, and When de- 


that dephlogiſticated vitriol will not precipitate this Thlogiſti- 


metal, The reaſon that the ſurrounding aqua regia 1 


leaves this precipitate untouched is, that the men- 
ſtruum is dilated and weakened by a large quantity of 
water; for upon boiling it gently, ſo as to expel part 
of the water, the menſtruum recovers its ſolvent pow- 
er, and takes up the precipitate again. 2227 
It is ſomewhat more difficult to explain the reaſon Why ſolu- 
why the ſolution of gold in aqua regia ſhould be preci- tion of 
pitated by a ſolution of tin in the ſame menſtruum. ld 's * 
Here Mr Bergman firſt ſuppoſed that the the tin had at- * e ja 
tracted a ſuperabundance of acid, and takes it from tin, 

the gold; which being therefore deſtitute 11 its pro- 


per quantity, muſt fall tothe bottom: but on employ 


ing a ſolution containing a ſuperabundant aqua repia, 

the ſame precipitation took place. The cauſe is 2 

not in the menſtruum. On examining the precipitate 

itſelf, we find nothing like the metallic ſplendor of 228 
gold, but that it entirely reſembles a calx. It is eaſily This pre- 
found by its weight, indeed, that it cannot conſiſt en- cipitate 
tirely of gold; and in fact chemical examination confiſte 
ſhows that it conſiſts partly of tin, Ir cannot be diſ- "x has 
ſolved by the marine acid alone, but is caſily taken uß 
by the addition of a little nitrous acid. It ſcareely 

unites with mercury by trituration, Theſe properties 

ſcem to iudicate, that the gold has ſo far received phlo- 

s e giſton 


T. b 
Solution giſton as to reſiſt the marine acid until it receive the 
and Preci- aſſiſtance of the nitrous ; but its carthy appearance, 
Pitation. and difficulty of uniting with mercury, evince that it is 
not in its complete metallic form. The following 
therefore, according to our author, ſeems to be the 
moſt eaſy and rational explanation. The ſolution of 


tin neceſſary for this operation muſt retain as much 


phlogiſton as it poſſibly can, in a conſiſtence with ſolu- 
bility This is dropped into a ſolution of gold very 
much diluted ; by which means the phlogiſton remain- 

ing in the tin is more looſened, and of conſequence 

by brought to a ſtate approximating to completion, ſo 
that it can no longer be retained by the menſtruum ; 
and the ſame happens to the tin, by means of the de- 
phlogiſtication; they muſt both therefore fall to the 
Focal mixed intimately with one another. It is 
probable, ſays he, that in this caſe it is the tin which 

229 Prevents the matter from uniting with mercury. 
Precipita- | 
tion of me- der, which is the ſame in all acid menſtrua. This pre- 
tals by one cipitation is occaſioned by a double elective attraction; 


dene 1 for the metal to be precipitated exiſts in the ſolution in 
owing to 


_ . of the precipitant falls to the bottom, while at the ſame 


traction, time the precipitant becomes ſolnble by calcination : 
but if the precipitant has been calcined ſo that a part 
of it being inſoluble is mixed with the precipitate, the 
metallic Flender is wanting, and it puts on an earthy 
appearance, A pure precipitate is of the ſame weight 
with the metal before ſolution. The mixed precipi- 
_ rates are leſs frequently met with, yet gold precipitated 
by tin exhibits one of that kind, 
Thongh the order in which the metals precipitate 


239 
Variations 
in the or- one another is conſtant and never inverted, yet there 
der in are many anomalous circumſtances which occur in the 

which the matter. Thus zinc conſtantly prevails over iron; 


metals pre-; - | wo 
N lead over tin; tin over copper; cop- 
cipitate one iron over lead; lead 8 pper; cop 


another. ! 2 
times happens, that a metal which, according to the 


general rule, precipitates another in its metallic ſtate 
From one menſtruum, precipitates it from another in 
form of acalx, and not at all from a third. Thus zine 
precipitates iron from marine acid in its metallic ſtate, 
8 from the nitrous only in form of a clax. Tin is 


precipated by lead from the marine acid in its metal- 


lie ſtate, but is not thrown down from the nitrous 

acid; and from the acetous is precipitated even by iron 
and zinc in form of a clax; ſolution of lead in vinegar 
is not precipitated by iron, 


231 In Mr Bergman's experiments on this ſubje& he 


Mineral al- 


kali why e:mployed the mineral alkali, as the degree of its ſatu- 
preferred ration with fixed air was more conftant, When he 


as a preci- had occaſion for a canſtic alkali, he prepared it by a 
3 44 ſmall quantity of burned lime kept in a cloſe bottle; 
ow and the goodneſs of it was proved by its occaſioning 
232 10 precipitation in lime water. Phlogiſticated alkali, 
How he or that by which Pruſſian blue is prepared, was alſo 
r made uſe of. With theſe he made the following ob- 
is cauſtic ſeryations, 
«kali, by canſtic alkali almoſt black; by the aerated, yellow, 
8 as well as by the phlogiſticated, unleſs ſome iron be 
precipitates Preſent, which frequently happens ; but the whole of 
of gold. the gold is ſcarce ever precipitated, ſo that the weight 
cannot be aſcertained. | 
2 


* 


CHEMISTRY. 


matter ſeems to be diflolved even by neutral ſalt 


more ealily attracted by the gold calx, which is there- 


The metals precipitate onea nother after a certain or- 
a calcined ſtate ; but being reduced by the phlogiſton 


yellow when dry. 


per over ſilver ; ſilver over mercury, Cc. yet it ſome- 


Gold diſſolved in aqua regia is precipitated 


Theory. 
Neither the cauſtic nor acrated mineral alkali pre- Solution 
cipitate one half of platina diflolved in aqua regia ; the and Preci- 
precipitate is of an orange colour, which on dying be- Kuen. 

comes brown. An over-proportion of alkali rediſ- 234 
ſolves the precipitate, and the liquor becomes more Mineral 
dark ; nay, the precipitation is ſo imperfect, that the alkalies 
3. Precipitate 
The phlogiſticated alkali does not precipitate the * 
depurated ſolution, nor even make it turbid, but FCA: 
heightens the colour in the ſame manner as an exceſs 
of alkali. ES: TO ger TOR” 15 435 
Solution of ſilver in nitrous acid lets fall a white precipi- 
precipitate by the aerated alkali ; brown by the cau- tates 
ſtic, and of an obſcure yellow. By the nitrous and of ſilver. 


marine acids it lets fall a white precipitate, which 


with the former conſiſts of more diſtinct particles, 
ons grow black more ſlowly with the light of the 

Salited mercury lets fall a red precipitate, or ra- of 300. | 
ther one of a ferruginous colour, by acrated alkali ; cury. 


but of a more JOY or orange colour by the cau- 
ſtic. 


Nitrated mercury prepared without heat, yields 

a ferruginous precipitate with mineral alkali ; a black 

with cauſtic : and when prepared with heat, it yields 

to cauſtic alkali an orange or reddiſh yellow precipi- 

tate. By phlogiſticated alkali it is precipitated from 

all acids of a white colour ; but turns of a browniſh 

Salited mercury is very ſparingly 

precipitated by this alkali. The precipitate by phlo- 

giſticated alkali is again diſſolved, if too much of the 

precipitant. be made uſe of. Corroſive ſublimate muſt 

be very cautiouſly precipitated by cauſtic, as well as 

acrated fixed alkali ; for the part ſeparated may again 

be diſſolved by a large quantity of water, When too 

much alkali is uſed, a new compound ariſes of a pe- 

cohar-nawre.” ( Ea os, M i 

Solution of lead in ſpirit of nitre is precipitated down Preeipi- 

white by aerated, cauſtic, or phlogiſticated alkali. tatcs 

By uſing too much alkali, the precipitate by the phlo- of lead. 

giſticated Kind is diſſolved with a browniſh yellow co- 

leur, VitrioV of lead and ſolution of lead in marine 

acid are precipitated white. e 7 
Blue ſolution of copper in ſpirit of nitre is precipi- of 

tated of a bright green by acrated fixed alkali ; by the 

cauſtic of a greyiſh brown, which grows reddiſh by age. 

By phlogiſticated alkali copper is precipitated of a 


238 
copper; 


greeniſh colour, which grows afterwards of a browniſh 


red, and upon exſiccation almoſt black. The acrial 
acid takes up a ſmall quantity of copper during the 


N which is again depoſited by the heat of | 
iling. | TP OS V2 
Aerated fixed alkali precipitates iron of a green co- of . 


lour from vitriolic and marine acid; but the precipi- 
tate becomes of a browniſh yellow, eſpecially on ex- 
ſiccation ; with the cauſtic alkali it approaches more 
to black, In the precipitation ſome part is held in 
ſolution by the aerial acid, when the mild alkali 


is uſed, With phlogiſticated alkali a Pruſſian blue is 


formed. | 1 
Tin is precipitated of a white colour by every alka- Of tin E 

line ſalt, even by the phlogiſticated kind; but at | 

length ſome blue particles appear in the mixture: ſo 

that the whole, when collected and dried, appears of a 


light blue colour. That theſe blue particles are occa- 
_ Goned by iron appears by calcination ; for they become 


ferru- 


E 'S 


Solution ferruginous, and obey the magnet. Our anthor has al- 
and Preci- ways found a proportion of iron in tin, 


pitation. Biſmuth is thrown down of a fine white by water 
24x and alkalies, particularly the former; phlogiſticated al- 
Precipi- kali throws down a yellow powder, which being mix- 


tates of biſ- ed with blue particles occaſioned by iron, at length ap- 


c HFM Sr N „. 


diſſolved by it; but on the addition of zinc, nothing Solution . 
falls beſides the manganeſe, though at firſt it is a lit- and Preci- 
cle reddiſh, With phlogiſticated alkali, we obtain 19 f 
yellow precipitate like pure manganeſe, provided the 
ſolution has depoſited ,the iron when too much de- 
phlogiſticated by age. But the new ſolution yields a 


248 


the 


ght of _ 


pre cipi- 


ates being 


250 


muth; pears green. This yellow ſediment caſily diſſolves in precipitate almoſt like that which is obtained from com- 
242 Nitrous acid. 2 mon regulus. The yellow ſediment may be diſſol ved 
Of nickel; Nickel is precipitated of a whitiſh green by fixed in water. TIM + . 
alkalies; by the phlogiſticated alkali of a yellow; The following is Mr Bergman's table of the quan- On the 
and by exſiccation it is condenſed into a dark brown tities of precipitate of different metals, thrown down cauſe of 
243 mals. | from various menſtrua by the different alkalies. On ſuch great 
Of arſcuic; Arſenic diſſolved in acids, which prevent too great comparing the weights (ſays he), a queſtion occurs Variations 
dephlogiſtication, may, to a certain degree, be precipi- concerning the cauſe of ſuch enormous difterences ; 1 
tated white by the fixed alkali, even when phlogiiti- and it is plain, that this cauſe muſt be ſought for in precipi- 
cated, but the ſediment is found ſoluble in water; the precipitates themſelves.— The fixed alkali ſatura- tates, | 
yet nitrous acid, either alone, or joined with the ma- ted with aerial acid, when added to the ſolution, is 
rine, generally dephlogiſticates thearſenical acid, which taken up by the more powerful menſtruum ; and the 
thereby becomes unfit for ſeparation. Arſenic diſ- weaker is of courſe expelled, and is abſorbed by the 
ſolved in marine acid, with the aſſiſtance of a little calx as it falls, in greater or leſſer quantity according 
nitrous acid, depoſited a white ſediment on the addi- to circumſtances, That this is actually the caſe is 
tion of a large quantity of phlogiſticated alkali. The caſily demonſtrated :—Let a bottle containing a quan- 
ſediment was mixed with Pruſſian blue. This was tity of nitrous acid be accurately weighed, Let there 
diſſolved in water, and freed by frequent filtration from be put into it, for inſtance, 132 parts of lead precipi- 
the blue particles; and at length, on eyaporating to tated by aerated alkali ; and not only an efferveſcence 
244 dryneſs, yielded a ſemipellucid maſs. _ will be obſerved, which continues until the very laſt 
a cobalt; Cobalt diſſolved in acids is thrown down by fixed particle is diſſolved, but when the ſolution is finiſhed, 
| alkali, whether aerated or cauſtic, of a reddiſh blue, a deficiency of weight is diſcovered, which amounts 
which grows darker on exſiccation, eſpecially when the nearly to 21, and which is undoubtedly owing to the 
former alkali has been uſed. Phlogiſticated alkali extrication of aerial acid. But 132—21=111; a 
throws down a powder of almoſt the ſame colour, weight which ſtill conſiderably exceeds that of the 
245 Which, upon exſiccation, becomes of a reddiſh brown, metal. Upon diſtillation nearly eight of water are 
Of zine; ine is precipitated white by acrated and cauſtic diſcovered. There yet remain therefore three, which 
* fixed atkalies, as alſo by the phlogiſticated alkali ; but by violent heat are increaſed by ſeven; for 132 of the 
this laſt becomes of a citron colour on exſiccation: a calx well calcined yield 110, The whole increment 
ſmall portion of acrial acid may calily eſcape during of weight then does not depend on the water and aerial 
246 the precipitation, 8 | 4 acid, The fame 2 is evinced by conſidering the 
Of anti= Antimony is precipitated white by alkalies. When precipitate of lead by the cauſtic alkali ; in which caſe 
mony; the phlogiſticated alkali is uſed, ſome blue particles there can be no aerial acid, nor does any efferveſcence 
| are almoſt always precipitated at the ſame time, though accompany the ſolution. If we ſuppoſe the quantity 
the regulus had been prepared without any iron. This of water equal in both caſes, yet even on this ſuppo- 
operation ſhould be cautiouſly conducted, leſt ſome fition the whole exceſs of weight is not accounted 
24) Part be taken up by the alkaline ſalt. | for; for 116—8=108. It is therefore probable, 
Of man- Manganeſe procured by reduction from common that the matter of heat Ar to the calx (A) In 
ganeſe. magneſia nigra, generally renders menſtrua brown, proof of this 2 nd that cauſtic alkalies contain 
| and with acrated alkali yields a yellowiſh brown ſedi- the matter of heat, our author adduces ſeveral argu- 249 
ment; with thecauſtic, one ſtilldarker ; with the phlo- ments, of which the following is the ſtrongeſt.— Let Argument 
giſticated, firſt a blue, then a white, powder is ſepara- the heat occaſioned by the mixture of any acid and in favour 
ted, the mixture of which renders the maſs a black cauſtic alkali be determined by a thermometer; let f “e 
green, To obtain a pure and white calx of manga- then an equal portion of the ſame menſtruum be ſatu- weight of 
neſe, we mult diſſolve in pure vinegar the precipitate rated with a metal; afterwards, on the addition of an 
thrown down by cauſtic alkali ; for there ſtil] remains equal quantity of cauſtic alkali, it will be found, ei- augmented 
a quantity of iron which is taken up by the aerial a- ther that no heat is generated, or a degree very much by the mat- 
cid. This acetous ſolution contains little or nothing leſs than before. Some of the matter of heat there- ter of heat. 
of iron. That metal may alſo at firſt be ſeparated by fore is taken up and dixed, which alſo generally makes 
a ſmall quantity of volatile alkali. _ the colours of the precipitates more obſcure; and in 
The common ſolution of the regulus is not per- diſtillation with ſal-ammoniac, communicates to the vo- 
fectly precipitated by the aerated alkali ; and upon e- latile alkali the quantity that had been taken away,” 
vaporating the remaining liquor ſpontaneoully to dry- In this inſtance alſo, however, our author ſeems to Inſufficient 
"neſs, grains of a metallic ſplendor, and not unlike have been deccived, It has already been obſerved, 
copper, are depoſited on the glaſs. The nitrous acid that 11 all ſolutions enerating heat, it moſt probably 
attracts theſe readily, thongh they are only partially comes from the fluid. Acids contain a quantity ſuf- 
cient 
(a) This increaſe of weight is with more probability to be aſcribed to a remainder of the acid. 
a 


from the 


Solotion ficient not only for their own fluidity, but for ren- 

—_ dering ſolid bodics fluid alſo. After they have diſ- 

pitratior. ſol ved the metal, however, this ſuperfluous quantit 
is employed; and when the cauſtic alkali is hs; 1 
in a ſolid form, it is again employed in giving fluidity 
to the alkali; or if the alkali be already diſſolved, the 
iacrcaſed quantity of fluid makes the heat extricated 
icſs perceptible, 

% What has been ſaid of lead (continues our author), 
is alſo true of the other mctals, a few excepted, 
which ſcem to take vp little or no acrial acid ; ſuch 
arc tin, antimony, gold and platina. - But ſome pre- 

251 Cipitates retain alſo a quantity of the menſtruum. 
Agent Thus, corrolive mercury, precipitated by aerated al- 
ol the men- Kali, retains a portion of marine acid, which cannot 
3 be waſhed off by water ; but, by cauſtic alkali, the 
3 * precipitate may be obtained, either free of the acid 
cipitatcs, altogether, or in a great meaſure, In this caſe, as in 

many others, the acrial acid ſcems to generate a triple 
(alt, ſcarce at all ſoluble. The preſence of the marine 


25% 
Difference trous acid, if the menſtruum has been pure. 
in the pre- we obſerve another difference in mercury precipitated 
ps ig of from marine acid, according as we employ the acrated 
mereury* or cauſtic alkali ; the latter, well waſhed, and put in- 

to volatile alkali, is ſcarcely changed in colour; but 

the former inſtantly grows white, generating a ſpe- 


acid is caſily diſcovered by ſolution of ſilver in ni- 
Hence 


CHEMISTRY. 


alkali ; which indeed is the caſe when common platina 


Theory. 


when the latter is diſſolved in aqua regia, it ought to Solution 
yield a Prufſian blue on the addition of phlogiſticated any. __ 
is employed, but not with that which is well depurated. a5 

In like manner, if iron, adhering very obſtinately to Platina ie 
nickel, formed a great part of the latter, the precipi- Pot compo» 


tates obtained from it by alkalics could not difter ſed partly 


cies of ſal-alembroth, but containing ſo little marine 


acid as not to be catily foluble in water. 
which retain any of their former menſtruum, generally 
ive over on diſtillation a ſmall portion of ſublimate. 
The mercurial calx juſt mentioned, expoſed to a ſuf- 
ficient degree of heat, is partly reduced to crude mer- 
cury, partly to mercurius dulcis, by means of its re- 
maining marine acid. This mercurius dulcis did not 
exiſt in the precipitate ; for in that caſe it would be 
caſily diſcovered by acids in which it is not ſoluble, 


and would grow black with cauſtic alkali, neither of 


which take place, fo that it muſt be generated during 
the diſtillation.” | . PETE 
Mr Bergman concludes his diſſertation, with an e- 
numeration of the adyantages reſulting from the care- 
ful examination of metallic precipitates.— Theſe are 
exarins. 1+ That thus the theory of the operation will be more 
tion of me. perfectly underſtood, 
uſcfal and remarkable properties. 3. A foundation is 
thereby laid for eſſaying in the moiſt way, from the 
bare Knowledge of the weights. It may be objec» 
ted (ſays he), that the doctrine of the weights is very 
fallacious ; that they vary in different precipitates ; 
that by imperfect precipitation ſomething remains 


„ 
Advanta- 
ges to be 
derived 


tallic pre- 
cipitates. 


in the liquor; and that ſometimes extraneous matters 


remain in them. All this is true; but if the mode of 
operation be the ſame, the reſults of the experiments 
will be equally conſtant. Thus, let us ſuppoſe that 


The calces 


2. We may diſcover the more 


4 


a certain qu1/itity'ef metal a, precipitated in a certain 


manner, makes a weight 5; if that ſame manner be 
exactly employed, we may fairly conclude, that a quan- 
tity of precipitate nb, occurring in any caſe, is corre- 
ſpondent to a quantity of verfec metal za ; though, 


inthe fundamental cxperiment, the precipitation is either 


incomplete, or ſome extraneous matter may be preſent. 
4. The nature of metals is thus illuſtrated. Platina, 


nickel, cobalt, and manganeſe, are ſuppoſed by ſome to 


derive their orivin from a mixture of other metals. But 


if iron neceflarily enters into the compolition of platina, 


of iron; 


from martial precipitates ſo much as they do in colour, 255 


weight, and other properties. The ſame holds true 

of — and manganele, The regulus obtained from Rag my 
the latter contains about 0.08 of iron, which affects kel; 

the mixture in the following manner, An hundred 256 
pounds diflolved in an acid menſtruum, yields, by Cobalt or 
treatment with phlogitticatcd alkali, a powder conſiſting mangaueſe 


partly of blue, partly of brownith yellow particles, Quantity 
equal in weight to 150 pounds; but cight pounds of of precipi- 


iron yield 48 of Pruſſian blue, ncarly ; of the whole mals tate ob- 
of precipitate : whence it follows, that Ic parts of pure tained 
manganeſe yield to phlogiſticated alkali ſcarcely 111; from man- 


i. e. nearly ſix times leſs than an equal weight of iron, Caneſe by 


 « Laſtly, by this method of examining precipitates, Fate * 
it may perhaps be poſlible to determine the uncqual ali. 
quantities of phlogiſton in different metals; for a given 258 
weight of precipitating metal does not yield an equal Metals 
quantity of precipitate : thus, for inſtauce, copper is contain dif- 
able to precipitate from nitrous acid four times its ſerent 


weight of ſilver.“ | 89. of phlogif- 
| 5 a 1 Yielded ton. 
17 | 9 precip. 259 
Gold, J Facrated mineral alkali Kaka 106 Table f 
| | cauſtic - — 110 different 
| — — | phlogiſticated „ͤöꝰe: PIECE - 
| - | martial vitriol! 100 
Platina,  acrated mineral alkali - 34 
— f cauſtic 5 36 
——— | | phlogiſticated - _ 
Silver, | | acrated mineral alkali - 129 
— cauſt ic %% 112 
—ů phlogiſticated 5 145 
ſalited - - 388 
— | Vitriplated. ! 134 
Mercury, | acrated mineral alkali - 110 
_ | cauſtic - - 104 
 phlogiſticated = — 
— >, | vitriolated -= - 119 
'S | Lead, |= | acrated mineral alkali - 132 
2 | ——— | & | cauſtic - - 116 
8.4 — 5 | phlogiſticated I — 
0 | #5 . vitriolated. — ” 143 
= | Copper, | & | acrated mineral alkali - 194 
4 | AX | cauſtic - — 158 
1 | phlogiſticated = 530 
| Iron, | l aerated mineral alkali - 225 
2 © | | _ | cauſtic - 5. 170 
— | | phlogiſticated - 590 
1 asc rated mineral alkali - 131 
| | cauſtic - - 130 
ee | phlogiſticated - 250 
| Eiſmuth, acrated mincral alkali - 130 
— 7 1 125 
— phlogiſticated — 180 
. pure water - I12 
| Nickel, acrated mincral alkali- 135 
— — canſtic - - 128 
3 phlogiſticated 3 
(Arſenic, Laerated mineral alkali - — 


Arſenic, 


1 


*" -[1# 08 
"Ln ; 


8 
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cal attrac- 
tis. 


Chemical 


Force of 
the attrac- 
tive pow- 


Solution | Yielded 

and Preci- Mr |; dry precip. 

pitation. Arſenic, * "cauſtic | - — — 

| | | phlogiſticated - 180 

Cobalt, | acrated mincral alkali - 160 

| | | cauſtic — - 140 

us > | phlogiſticated — 43 

— Zinc, | =» | acrated mineral alkali - 193 

b 4 ho | cauſtic VN 161 

1 PZ 5 phlogiſticated - 995 

© | Antimony | 'S acrated mineral alkali - 140 

” | £ cauſtic - - 138 

| | phlogiſticated - 138 

Mang. acrated mineral alkali - 180 

I 4 cauſtic. 3 - 168 

a= J {(plilogitticated _ += 150 
260 | | | 
Kirwan's Mr Kirwan has made a great number of experi- 


definition ments on the attractive powers of the mineral acids to 
of chemi- various ſabſtances, and greatly illuſtrated the opera- 
tions of both ſolution and precipitation. Chemical at- 
traction, he obſerves, “ is that power by which the 
inviſible particles of different bodics intermix and u- 
nite with each other ſo intimately, as to be inſeparable 
by mere mechanical means.“ Thus it differs from the 
attraction of coheſion, as well as from that of mag- 
netiſm and electricity, as not acting with the indif- 
ference obſerved to take place in theſe powers, but 
cauſing a body already united to another to quit that 


261 


Difference attraction. Hence attraction of coheſion often takes 


bet wirt place betwixt bodies that have no chemical attraction 
chemical for each other; as for inſtance, biſmuth and regulus 
e of cobalt, which cannot be made to unite together by 
en fuſion, thongh they cohere with each other ſo ſtrong- 
of cohe- , | 
ſion. ly, that they cannot be ſeparated but by the blow of 
262 a hammer. e . 8 
Geoffroy's To determine the degrees of attraction betwixt dif- 


rule for de- ferent ſubſtances, M. Geoffroy laid it down as a gene- 

ter minluß ral rule, that when two ſubſtances are united, and 

the degree; 9 . , . n 

of chemi. either quits the other to unite with a third, that which 

cal attrac- thus unites to the third muſt be ſaid to have a greater 

tion, affinity to it than to the ſubſtance it has quitted, In 
263 many caſes, however, the ſeemingly ſingle decompo- 


ſition is in truth a double one. Thus, when the vi- 
decompo- 


OD not neceſſarily follow, that the acid is more attracted 


ſingle are by the alkali than the fixed air ; for here though the 
often dou- latter reſigns its place to the acid, yet the acid gives 
ble. out its fire to the air; whence a decompoſition might 
264 take place, even though the attractive powers of both 
the vitriolic and aerial acid to the alkali were equal. 
To attain to any certainty in this matter, therefore, 
ers to be 
determined each of the attractive powers, and denote it by num- 


by num- hers, The neceſſity of this has been obſerved by Mr 
| — Morveau and Mr Wenzel, who have both propoſed 
1 5 ,. methods for anſwering the purpoſe); but Mr Kirwan 


thod of in- has ſhowed that both are defective : and he tells us, 


veſtigating that the diſcovery of the quantity of real acid in each 


the quanti- of the mineral acid liquors, with the proportion of real 


ty of at- acid taken np by a given quantity of each baſis at the 
— a point of ſaturation, led him unexpectedly to what 
en ſeems the true method of inveſtigating the quantity of 
acids has 


for its 4;f. attraction which each acid hears to the ſeveral baſes to 


ſes. 
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of its whole affinity; but its affinity to the retained 


and unite with a third; whence it is called el/efrive 


turated by 109 grains of each of the mineral acids, is 


, triolic acid expels the air from a fixed alkali, it does 


it is neceſſary to determine the quantity and force of 


ſerent ha» Which it is capable of uniting : “ for it was impoſſible 


405 
(ſays he) not to perceive, 1. That the quantity of real Solution * 
acid neceſſary to ſaturate a given weight of each batis and Preci- 
is inverſely as the affinity of each baſis to ſuch acid, Ren. 
2. That the quantity of cach baſis requiſite to ſaturate 

a given quantity of each acid is directly as the affinity 


ot ſuch acid to each baſis. Thus 100 grains of cach of 
the acids require tor their ſaturation a greater quantity 
of fixed alkali than of calcareous carths, more of this 
carth than of volatile alkali, more of this alkali than 
of magneſia, and more of magnciiz than of earth of 
alum. 1 5 | 

„If an acid be united to leſs of any baſis than is 
requiſite for its ſaturation, its affinity to the deficient 
part ot its baſis is as the ratio which that deficient part 
bears to the whole of what the acid can ſaturate. 'I has, 
if 100 grains of vitriolic acid, which can ſaturate 110 
of calcareous earth, be united only to 55, its affinity 
to the deficient 55 parts ſhould be eſtimated one half 


part is as its whole affinity.“ : 266 
To explain the decompoſitions in which theſe acids Method of 

are concerned, we mult conſider, firſt, the powers explaining 

which reſiſt any decompoſition, and tend to keep the the decom- 

bodies in their preſent ſtate ; and, ſecondly, the powers 3 

which tend to effect a decompoſition and new union; ,.., 2 

the former our author calls quieſcent affinities, the latter 26 

divell:nt, A decompoſition will therefore always take Quieſcent 

place when the ſum of the divellent affinities is greater aud divel- 

than the quieſcent ; and, on the contrary, no decom- lent afhiui- 

poſition will happen when the ſam of the quieſcent **** 

affinities is greater than that of the divellent. All we 

have to do therefore is to compare the ſums of each 

of theſe powers. The method our author takes to 

compare the aſlinitics together is by the following 

table; in which the quantity of alkali, earth, &c. ſa- 


ſtated. 268 


Veg. fixed Mineral Calcar, Vol. Mag- Farthof Quantity 


alkali. alkali, carth. alk. neſia. alu. of acid ta- 
Vitriolic acid 215 165 110 go 80 7 ken up by 
Nitrous acid 215 165 96 87 75 6g various bas» 
Marine acid 215 158 89 % „ 55 ſes, | 


Theſe numbers he conſiders as adequate expreſſions 
of the quanity of each of the affinities. Thus the af- 
ſinity of the vitriolic acid to fixed vegetable alkali is 
to the aſlinity with which it adheres to calcareous 
earth as 215 to 110; and to that which the nitrous 269 
acid bears to calcareous carth as 215 to 96, &c. Hence Expreſſive © 
we ſum up the powers of aſſinity betwixt any number of the _ 
of different ſubſtances, and acconnt for their decom- quantity of 
poſitions, as in the following example of the double zttraclion 
decompoſition, which takes place when a ſolution of 
vitriolated tartar and ſolution of lime or chalk in ni- of theſe 


trous acid are mixed together. : baſes. 
Quieſcent Afﬀinities. Divellent Affnities. 210 
Vitriolic acid to vege- Vitriolic acid to calca- Decompo- 
table fixed alkali, 215 reons carth, © __ 8 
Nitrous acid to calca- | Nitrous acid to vege- faxtar 1 


reous earth, 9 table al kali, 


215 ſfoiution of 
— calcareous i, 
earth ex- 
25 plained. 


Sum of quieſcent 7 _ 4: 


_ afſhmities : aſhnitics 


Sum e | 


Hence we ſee that a donble decompoſition muſt enſue. 
The ſame will be produced, if inſtead of vitriolated 
tartar we make uſe of Glauber's ſalt; for the ſum of 

the 


408 


pitation. 186, of the divellent 195, &c. In mixing vitriolated 
” tartar with ſolution of magneſia in nitrous or marine 
acids, a double decoinpoſition takes place though in- 
vilibly, as the vitriolic Epſom ſalt is very ſoluble in wa- 
ter, and therefore cannot be precipitated like ſelcnite. 
In the former calc the ſum ot the quieſcent powers is 
299, of the divellent 295; in the ſecond 286 and 

= 97: 95-..- is _ 
| Coinci- Other decompoſitions take place in the ſame manner ; 
dence of and from all the facts which our author had occaſion 


the above to gbſerve, he concludes, that the quantity of each af- 
table with ſinity, as determined in the above table, coincides ex- 
experient® actly with experience ; and that theſe decompoſitions 
are perfectly conſiſteut with the ſuperior affinity which 
has been hitherto obſerved in the vitriolic and nitrous 
acids with fixcd alkalics over the calcareous carths ; 


nor do they infringe in the leaſt the known laws of 


272 Affinity, as has been inſinuated by ſome chemiſts. 
Miſtake of One fact only, mentioned in Dr Crell's | many , leems 
Vr Crell to be repugnant to what is here advanced; and that is, 
corrected. that if ſolutions of one part of alum and two of com- 

mon ſalt be mixed together, evaporated, and ſet to 
cryſtallize, a Glauber's ſalt will be formed; though, 
in this caſe, the ſum of the quieſcent affinities is 233, 
and that of the divellent only 223. Mr Kirwan re- 
qv this experiment without ſucceſs ; and Dr Crell 


intenſe cold, It it docs ſuccecd at all, he ſays the de- 
compolition muſt ariſe from a wy exceſs of acid in 
the alum, which acted upon and 
mon ſalt; and this explanation is confirmed by the 
ſmall proportion of Glauber's ſalt ſaid to be obtained 
by this proceſs; for from zolb. of common ſalt and 
16 of alum, only 15 lb. of Glauber's falt were produ- 
ced ; whereas, if the whole of the alum had been de- 
compoſed, there ſhould have been formed, according 
to Mr Kirwan's computation of the. quantity of acid 


23 man's, 221b, of Glauber's ſalt. | 


Formation In ſome caſes, the neutral ſalts have a power of 
of triple uniting, without any decompoſition, or with only a 
and qua- yery ſmall one, to a third ſubſtance ; thus formin 
druplcſalts. triple ſalts, and ſometimes quadruple ; which often 
274 Cauſes anomalies that have not yet been ſuſſiciently in- 


Volatile al- veſtigated. Volatile alkalics in particular are poſſeſſed 
kalics »vþ of the power of uniting with neutral ſalts in this man- 


alte de- wan's table, the three mineral acids ſhould have the 
compoſed 


by the ni- 
trous and 
marine a- 
cids. 

276 


known that che vitriolic will expel either of the other 
two from an alkaline baſis. In explication of this, 
Mr Kirwan obſerves, that nitre is decompoſed by the 
marine acid; and that Glanber's ſalt and vitriolic am- 


* niac, arc decompoſed by the marine acid. 
Mr Kirwan is of opinion, that theſe decompoſitions 


CME MI SE EN YT. 
Solution the quieſcent affinities is 261, of the divellent 275 ; 
and Prec- with vitriolic ammoniac the ſum of the quieſcent is 


or marine; and therefore when the vitriolic acid comes 


iinſelf owns that it will not ſuccced but in the moſt. 


ecompoſed the com- 


in the different ſalts, 2941b, or, according to Mr Berg- 


acid, being converted into vapour, had imbibed a 


ticularly ner. Hence they ſeem to precipitate magneſia from 

22 Epſom ſalt, even when perfectly cauſtic; but this is 

kind. owing to their combination with that ſalt, and form- 
275 ing a triple one, which is inſoluble in water. 

Vitriolic It ſeems extraordinary that, according to Mr Kir- 


ſame affinity to vegetable fixed alkalies, when it is well 


Theory. 
different capacities of the acids for elementary fire; Solution 
and to determine this matter, he made the following and Preci- 


experiments, iu which the decompoſitions were not pitatiou. 
diſcovered by cry ſtallization, but by teſts. „ ca 


2 

1. Having procured a quantity of each of the three 44 
mineral acids containing the fame proportion of real ments to 
acid, and reduced them to the temperature of 689 of determine 
Fahrenheit, 100 grains of vitriolic acid, containing ie by * 
26.6 of real acid, was projected upon 480 grains of oil vr de. 


| * ces of 
of tartar at the ſame temperature, by which the ther- Lear er- 
mometer was raiicd to 1389, cited by 


2. An hundred yum of ſpirit of nitre, containing mixtures. 
alſo 26.6, projected on 380 grains of oil of tartar, pro- 


duced only 1209 of heat. 


3. An hundred grains of ſpirit of ſalt, the ſpecific 
gravity of which was 1220, and which contained the 
uſual proportion of real acid, raiſcd the thermometer 
from 69 10 19. e 
« Hence (ſays he) it follows, that the vitriolic acid Vitriolic 
contains more ſpecific fire, or at leaſt gives out more acid con- 


by uniting with fixed alkalies, than cither the nitrous 1 
re 


; Se r þ the nitrous 
in contact with either nitre or ſalt of Sylvius, its fire nd ma- 


paſles into theſe acids, which are thereby rarefied to a rine. 
great degree, and are thus expelled from their alka- 259 


line baſis, which is then ſeized on by the vitriolic,” — Difficulty 


On this, however, it is obvious to remark, that, ac- in the thec- 
cording to Mr Kirwan's explanation, the marine acid, V- 
as giving out more ſpecific heat, ought to expel the 
nitrous from an alkaline baſis ; which, however, is not 
the caſe, Something elſe, therefore, beſides the mere 
33 of ſpecific heat, muſt here be taken into conſi- 

cration. Mr Kirwan, however, goes on to prove the 
truth of his theory by the following experiments. 3 
4. To 400 grains of vitriolic acid, whoſe ſpecific on the en- 
gravity was 1.362, ſixty grains of nitre were added; on pulſion of 
which the thermometer fell from 68 to 609. During the nitrous 


the time of this deſcent, the nitrous acid was not ex- #£id by the 
pelled ; for ſome filings of copper, put into the mix- 8 Ge 
ture, were not atted upon in the leaſt x but in five 


minutes afterwards they viſibly efferyeſced, which 
ſhowed that the nitrous acid began to be expelled ; for 
the vitriolic acid does not act upon copper but by a 
boiling heat. 55 467 
5. Sixty grains of nitre were put to 400 of oil of By the ſame 
vitriol, whoſe ſpecific gravity was 1.870; the ther- acid con- 
mometer inſtantly roſe from 68 to 1059, and the nj- centrated. 
trous acid was expelled in a viſible fume.—** Theſe 


experiments (ſays Mr Kirwan) prove, 1. That neu- 


tral ſalts are not decompoſed by mere ſolution in an 
acid different from their own. 2. That the nitrous 
large quantity of fire. But as the vitriolic acid, in With a 
both theſe experiments, was uſcd in much larger quan- ſmall quan- 
tity than was neceſſary to ſaturate the alkali of the tity of di- 
nitre, ſixty grains of the latter were put into 64 of luted vitri- 
the abovementioned dilnte ſpirit of vitriol, which con- lie _ 
tained the ſame quantity of real vitriolic acid that the g, = _ 
60 grains of nitre did of the nitrous ; with the addi- pulſion of 
tion of 30 grains of water and a few copper-flings. marine a- 
In leſs than two hours the copper was acted upon, cid by the 
and conſequently the nitrous acid was expelled, Sone; 
6. To 4c grains of oil of vitriol, of the ſpe- K RE 
cific gravity of 1.879, 100 grains of common falt“ 
were added, An fteryeſcence immediately enſued, 


and 


Theory. 
$olution. and the marine acid roſe in white vapours. A ther- 
and Preci- momcter held in the liquor roſe only 4 degrees, hut 


pitation ja the froth it aſcended to 10% and fell again upon 
2%4 being replaced in the liquor. Hence Mr Kirwan con- 
Both the Cludcs, that the vitriolic acid gives out its fire to the 


nitrous and marine; and that this latter reccived more than it 
marine a- could abſorb even in the ſtate of vapour, and therctore 


cidsre= communicated heat to the contiguous liquor. It ap- 
cive fire pears to him allo, that the nitrous and marine acids 
* reccive fire from the vitriolic, aud arc thrown imo a 
during Vaporous ſtate, or at leaſt rarchicd to ſuch a degree as 
their to be expelled from their alkaline balls, though thei: 


expulſion. affinity with that batis may be cqually ſtrong with the 
| vitriolic. 


On oo de- 7. To aſcertain the manner in which vitriolated 
compo- tartar and Glauber's ſalt are decompoſed by ſpirit of 
ſition of nitre, 60 grains of puwdered tartar of vitriol were 
vitriolated put into 400 of nitrous acid, whole ſpecific gravity 
tartar by was 1. 355, and which contained about 105 grains of 
11 * real acid. The thermometer was not affected by the 
mixture; but in 24 hours the vitriolic acid was in part 
diſengaged, as appcared by the acid mixture acting up- 

on regulus of antimony, which neither pure vitriolic 

nor pure nitrous acid will do by themſelves, On pat- 

ting the ſame quantity of vitriolated tartar into 400 

grains of ſpirit of nitre whoſe ſpecitic gravity was 

1.478, the thermometer roſe from 679 to 79“: the vi- 
triolated tartar was quickly ditlolved, and the regulus 

286 of antimony ſhowed that the vitriolic acid, was diſen- 


Acids unite gaged. Hence it appeared that the nitrous acid, ha- 
to alkalies vying the ſame affinity with the baſis of vitriolated tar- 
by giving tax as the vitriolic, but giving out, during the ſolu— 


per tion, more fire than was neceſſary to perform the ſolu- 
ee by tion, the vitHolic, receiving this fire, was diſengaged: 
receiving for as it cannot unite to alkalies without giving out 
ts. fire; ſo when it receives back that fire, it muſt quit 
them. The reaſon why the nitrous acid, which ſpe- 
cifically contains leſs fire than the vitriolic, gives out 
ſo much is, that its quantity in both theſe experi- 
ments is far greater than that of the vitriolic ; it be- 
ing in the firſt as 105 to 17, and in the laſt as 158 to 
287 17. | | 


Vitriolated 8, To 60 grains of ſpirit of nitre, whoſe ſpecific 


tartar can- gravity Was 1.355, Mr Kirwan added 1000 grains of 


not be de- water; and into this dilute acid put 60 grains of vitrio- 


” 1 lated tartar, containing exactly the ſame quantity of real 
nitrous a- àcid that the 60 grains of nitrous acid did, In eight 
vid. days the vitriolated tartar was almoſt entirely diſſolved, 
and without any ſign of its decompotition ; and no 
nitre was found upon evaporating the liquor. Hence 
he concludes, that the nitrous acid can never decom- 
poſe vitriolated tartar, without the aſſiſtance of heat, 
but when its quantity is ſo great that it contains con- 
ſiderably more fire, and by the act of ſolution is de- 
termined to give out this fire. This ſalt is alſo de- 
compoſed, in ſimilar circumſtances, by the marine a- 
cid ; though ſtill more ſlowly and with more difficulty 
than by the nitrous, as appears by the following ex- 
288 periments. | | | 
Decompo- g. Into 400 grains of ſpirit of ſalt, whoſe ſpecific 
fition of gravity was 1.220, were put 60 grains of vitriolated 
mTiriokated tartar. The thermometer was not affected in the leaſt, 
tartar by a . 
marines. and the ſalt didolved very ſlowly. Some pulverized 


biſmath was added to try whether the vitriolic acid 
was diſengaged; and in 12 hours part of it was diſs 


* 
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ſolved, ſo that it could not be precipitated by water. Solution 
This ſhowed, that part of the vitriolic acid was diſ- and Preci- 
lodged ; for this ſemi-metal cannot be kept in ſolution on. 
when much diluted with water, excepting by a mix 
turc of marine and vitriolic acids. | 28 

In this experiment the quantity of marine acid was Requilites 
much greater than that of the vitriolic ; and therefore for the ſuc- 
it was capable of diſlodging it. This circumſtance a ch of this 
lone, however, is not fuihcicnt ; the acid muſt be diſ- 3 
poled to give out by ſolution that quantity of fire 
which it is neceſlary the vitriolic ſhould receive in or- 
der to its quitting the baſis to which it is united; and 


theretore when Mr Cornette added two ounces of ſpi- 


Tit of {alt to half an oance of vitriolated tartar already vitriolated 
ditlolyed, in water, no decompoſition took place. The tartar diſ- 
reaſon of this was, that as the vitrjolated tartar was al- ſolved in 
ready diflolved, no cold nor heat was generated by Water can- 
the mixture; and therefore the ſpirit of ſalt could not not be de- 
giveout any fire. Glauber's ſalt is more eaſily decompo- 5 
{cd by marine acid then vitriolated tartar, on account a v2" 
of its being more calily ſoluble in ſpirit of ſalt ; and why. 
likewiſe becauſe its alkaline baſis takes up an equal 


quantity of both acids : conſequently the marine gives 


out more fire in uniting to the baſis of Glauber's ſalt 

than on being united to that of vitriolated tartar. Vi- 

triolic ammoniac is alſo decompoſed by means of ma- 291 
rine acid; but in all theſe caſes, the quantity of ma- Decompo- 
rine acid muſt greatly exceed that of the vitriolic ſition of 
contained in the ſalt to be decompoſed ; and it muſt vitriolic 
be remarked, that according to the obſervations of Mr- GT EC 
Bergman, the decompolition of Glauber's ſalt or vi- here Cale. 
triolic ammoniac by this acid is never complete. by marine 
On the ſame principles the marine acid decompoſes acid never 
ſalts which have the nitrous acid for their baſis. Mr complete. 
Cornette found, that cubic nitre was more eaſily de- 292 
compoſed by it than that which has vegetable alkali Nitrous 


for its baſis. Accordingly, during the ſolution of ay Oe 
iſmatic nitre, only three degrees of cold we compoſes - 
priſmatic nitre, only three degrees of cold were pro- by marina 


duced ; but fix by the ſolution of cubic nitre ; which acid. 
(hows that the ſpirit of ſalt gave out more fire in the 
latter caſe than in the former; and its quantity muſt _ 


always be greater than that of the nitrous acid con- 


tained in the mineral alkaline baſis; becauſe this baſis 
requires for its ſaturation more of the marine than of 
the nitrous acid. The nitrous acid, however, in its 


turn decompoſes ſalt of Sylvius and common falt ; but 


it muſt always be in greater quantity than the marine 
to produce that effect. = 293 
10. Sixty grains of common ſalt being added to Maris 
400 of colourleſs ſpirit of nitre, whoſe ſpecific gra- ſalts de- 
vity was 1.473, the mixture quickly efferveſced and compoſed 
grew red, yet the thermometer roſe but two degrees; by the ni- 
which ſhowed that the marine acid had abſorbed the cru a 
greater part of the firſt given out by that of nitre; 
the decompoſition was likewiſe haſtened by the ſupe- 
rior affinity of the nitrous acid to the alkaline baſis of 
the ſea-ſalt : hence the decompoſition of ſea- ſalt by 
means of nitre takes place without any ſolution ; but 
ſpirit of ſalt will not decompoſe cubic nitre until it has 
firſt diſſolved it. This mutual expulſion of the ni- 
trous and marine acids by each other, is the reaſon why 
aqua- regia may be made by adding nitre or nitrous 
ammoniac to ſpirit of ſalt, as well as by adding com- 
mon ſalt or fal ammoniac to ſpirit of nitre. 
Selcuite cannot be decompoſed either by nitrous or 


3 F marine 
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Solution marine acid; becauſe it cannot be diſſolved in either 
and Prei- yyithout the aſſiſtance of foreign heat. It muſt like- 


pitation · viſe be obſcryed, that in all decompoſitions of this 
kind, when the liquor has been evaporated to a cer- 


Sclenices tain degree, the vitriolic acid expels in its turn the ni- 
cannot be trous or marine acid to which it had already yielded 
decompo- jts baſis, The reaſon of this is, that the free part of 
ſed by ma- the weaker acids being evaporated, the neutral ſalts 
"OY 0 E begin to cryſtallize, and then giving out hear, the vi- 
Why the triolic abſorbs it; and thus reacting upon them exprls 
vitriolic them from the alkali or earth to which they are united. 
acid aſ- Mr Kirwan found much more difficulty in deter- 
ſumes on mining the attractive powers of the different acids to 
arge the metals than to alkaline ſalts or carths. Some of 
3 : the difficultics met with in this caſe aroſe from the na- 
had loſt, ture of metallic ſubſtances themſelves, Their calces 
296 when formed by fire always contain a quantity of air, 


Difficulties which cannot be extracted from them without great 
in deter- difficalty, and is very ſoon re-abſorbed ; and if formed 
mining the h, ſolution, they as conſtantly retain a part of their 
—— ſol vent or precipitant ; ſo that the preciſe weight ot the 
a acids mctallinc part can ſcarce be diſcovered. Our author, 
to metals, therefore, and becauſe metallic calces are generally in- 
| ſoluble in acids, choſe to have the metals in their 
perfect ſtate : and even here they muſt Joſe a 

their phlogiſton before they can be diſſolved in acids, 

and a conſiderable part remains in the ſolution of the 

acid and calx ; which laſt quantity he endeavoured to 

297 determine. 1 855 | 
Metallic A new difficulty now occurred, a 
ſalts inſo- impoſſibility of finding the real quantity of acid ne- 
luble in cellary to ſeturdte the metal, for all metallic ſolutions 
bode contain an exceſs of acid : the reaſon of which is, 


e that the ſalts formed by a due proportion of acid and 
acids. calx arc inſoluble in water without a further quantity 
of acid; and in ſome caſes this quantity, and even its 
proportion to the aqueous part of the liquor, muſt be 
| very conſiderable, as in ſolutions of biſmuth. It was 
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* 100 grains of Iron, Copper. Tin. Lead. Silver. 


the dif- Vitriolic 
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part of 


ariſing from the 


in vain attempted to deprive thoſe ſolutions of their Solution 
exceſs of acid by means of cauſtic alkalies and lime- and Preci- 
water; for when deprived of only part of it, many of pitation. 
the metals were precipitated, and all of them would be 

ſo if deprived of the whole. As the ſolution of ſilver, 

however, can be very much ſaturated, Mr Kirwan 

began with it and found that 657 grains of this ſolu- 

tion contained 100 grains of filyer, and 31.38 grains 


of real acid, after making the proper allowance for 


the quantity diſſipated in nitrous air. Nine grains of 
this ſolution tinged an equal quantity of ſolution of 
litmus as red as „, of a grain of real acid of ſpirit of 
nitre would have done; whence our author concluded 
that 9 grains of his ſolution of ſilver contained an ex- 
ceſs of „, of a grain of real ſilver: according to 
which calculation, the whole quantity ought to have 
contained 5.6 grains ; which deducted from 31.38, 
leaves 25.78 grains for the quantity of acid ſaturated 
by 100 grains of ſilver. 

As the vitriolic ſolutions of tin, biſmuth, regulus 
of antimony, nickel, and regulus of arſenic, con- 
tain a large exceſs of acid, Mr Kirwan ſaturated 
part of it with cauſtic volatile alkali before he tricd 
them with the infuſion of litmus ; and the ſame me- 
thod was uſed with ſolutions of iron, lead, tin, and 
regulus of antimony in the nitrous and marine acids. 
The proportion of vitriolic and marine acid taken up 
by lead, ſilver, and mercury, were determined by com- 
puting the quantity of real acid neceſlary to precipi- 
tate theſe metals from their ſolutions in the nitrous a- 
cid; which ſeemed to be the moſt exact method of 
determining this point. The reſult of all the expe- 
riments was, that 100 grains of each of theſe acids 
take up at the point of ſaturation of each metallic ſub- 
ſtance, dephlogiſticated ſuch a degree as is neceſlary 
for its ſolution in each acid, the quantities marked 
in the following table. | 


Merc, Zinc. Biſmuth, Nickel. Cobalt. Rey. of ant. Reg. of arſen. 


ferent me- geld 270 260 138 412 390 432 318 - — 320 360 200 260 
tals taken Nitrous 155 | Lotte} all It | 2 | | 
up by a- zeig 25 3 120 , ie 304. 200 00 330 194 220 
cad, f | | | | | | | | 
Ma e e 45,400. ee 438 315 520.2 3 18 „ . 
Though from this table, compared with the former, rather than fixed alkali, appears from the following ex- Nitrous a- 
we — ſuppoſe that metals, having a greater at- periment. If a ſolution of filver in nitrous acid be cid at tracts 
traction for acids than alkalics, could not be precipi- poured into a mixed ſolution of alkali and ſca- ſalt, ern earn 
tated by them, yer Mr Kirwan obſerves, that the com- the ſilver will be precipitated by the ſea- ſalt into a luna ,1 
mon tables, which poſtpone metallic ſubſtances to al- cornea, and not by the looſe alkali contained in the 
kaline ſalts, are in reality juſt, though there can ſcarce liquor.“ Now (ſays Mr Kirwan), if the nitrous 
be any room to doubt that almoſt all metallic ſubſtan- acid had a greater affinity to the free alkali than to 
299 ces have a greater affinity with acids than alkalies have, the ſilver, it is evident that the ſilver would be preci- 
Mets The common tablcs, he ſays, are tables of precipitation pitatcd pure, and not in the ſtate of Juna cornea ; but 
ve a 


rather than of affinity, as far as they relate to metallic 
13 af- ſubſtances. Theſe precipitations, however, are con- 
inity with ſtantly the reſult of a double affinity and decompoſi- 


bee tion; the precipiranug metal yielding its phlogiſton to 
— goo the precipitated one, While the precipitated metal 


Why alka- yields its acid to the other, Thus, though copper in 
lies preci- its inctallic form precipitates ſilver and. mercury from 
pitate the the nitrous acid, yet the calx will precipitate nei- 
| mictals, ther BOSE | 2 ö 


The ſuperiof attraction the nltrous acid has to ſilver 


from its being precipitated in this ſtate, it is plain, 
that the precipitation was not accompliſhed by a ſingle 


but by a double affinity. Hence alſo the marine acid 


appears to have a grcater attraction to ſilver than the 
nifrons has to fixed alkalies. The reſult is ſimilar 
when we make uſe of ſolutions of lead or mercury in 
the nitrons acid. Mr Bayen has alſo ſhown, that vi- 
triol of lead and corroſive ſublimate mercury cannot 
be deprived of more than half their acid, even by cau- 
ſic fixed alkalies. * 
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lead. 


Theory. 


Solution With regard to lead, if perfectly dry ſalt be project- 


c HE MIS T N T. 


and Preci- ed on this metal heated to ignition, the common ſalt will 


pitation. 


be decompoſed, and plumbum corneum formed. Nor 
3 can we — regs the volatilization of the alkali 
sea - lalt de- by heat; for the alkali is as fixed as the lead, and 
compoſed muſt therefore be cauſed by the ſuperior attraction 
in various yhich the calx of this metal, even when dephlogiſti- 
ways by cated, has for the marine acid. Mr Scheele informs 
us, that if a ſolution of common ſalt be digeſted with 
litharge, the common ſalt will be decompoſed, and a 
canſtic alkali produced. It may alſo be decompoſed 
ſimply by letting its ſolution paſs flowly through a fun- 
nel filled with litharge ; and the fame thing happens 
to a ſolution of calcareous carth in merine acid; which 
ſhows that the decompoſition takes place merely by the 
ſuperior degree of attraction betwixt the acid and me- 
tallic calx (4). | FEE | 
Acids at- That acids have a greater attraction for metallic 
tract me- earths than volatile alkalies, is ſtill more evident. Luna 


_ earth ,rnea is ſoluble in volatile alkalies ; but if this ſolution 


393 


earth or al- their ſpecific fire, to volatilize the phlogiſton combi- 
kali for ned with the metallic earths, which muſt neceſſarily 


their baſis. he expelled before an acid can combine with them: and 


as to the metallic calces, they arc generally combined 
with fixed air, which muſt alſo be partly expelled ; but 
ammoniacal falts (containing much more fire, for they 
abſorbitduring their formation) for that reaſon act much 
more powerfully on metals. Allowing then the affini- 
ties of the mineral acids with metallic ſubſtances to be 
; as above, all double decompoſitions, in which only ſalts 
305 containing theſe acids united to alkaline, terrene, or 
Decompo- metallic baſes, areconcerned, admitof ancaſy explana- 
ſition of tion; nay, ſays Mr Kirwan, I am bold to ſay, they 


vitriolated cannot otherwiſe be explained, Thus, if a ſolution 
tartar by 


ſolution of 


be triturated with four times its weight of quickſilver, a 


2 81. mercurins dulcis, and not ſal ammoniac, is formed. The 
| tile alkali, reaſon why alkalics and earths precipitateall metallic ſo- 
| lations is, that the metals are held in ſolution by an ex- 

ceſs of acid. Even if thealkaline and earthy ſubſtance 
did no more than abſorb this exceſs of acid, a precipi- 
tation muſt neceſſarily enſue ; but they not only take up 
this ſuperabundant acid, but alſo the greater part of 
that which is neceſſary to ſaturate the metallic carth. 
This they are enabled to do by means of a double af- 
finity ; for during the ſolution of metals, only a ſmall 
part of the phlogiſton, comparatively ſpeaking, eſcapes, 
the remainder being retained by the componnd of acid 
and calx. When therefore an alkali or carth is added 
to ſuch a ſolution, the phlogiſton quits the acid, and 
304 Joins with the calx, while the greater part of the acid 

Why the reunites to the precipitate. Notwithſtanding this great 

metallic affinity, however, of metallic carths to acids, there arc 

earths ſel- but few inſtances of their decompoſing thoſe ſalts 

_ — which have an alkali, or an earth for their baſis, by rea- 
Pr wa ſon of the inability of the acids, while combined with 

ving 2n theſe baſes, and thereby deprived of a great part of 


of tartar vitriolate, and of ſilver in the nitrous acid, be 


pitated; and in both caſes the balance is in fayour of 
the quieſcent affinities. rt 


411 

Quieſcent Affnities Divellent Affinities, Solution 

Nitrous acid to ſilver, 375 | Nitrous acid to ve- , and Preci- 
getable alkali, J 775 pitation. 


Vitriolic acid to ve- 416 
getable alkali, 5 | vitriolic acid to lilver, 390 


590 605 306 

Thus alſo, if, inſtead ot a ſolution of tartar vitrio- And of 
late, that of Glauber's ſalt, or of vitriolic ſal ammo- Clauber = 
niac, ſelenite, Epſom ſalt, or alum, be uſed, the ba- make 
lance is conſtantly in favour ofthediyellent powers; and niac, gc. 
a N e is the a e though but flight * 
when ſelenite or alum are uſed. 307 

Solution of ſilver is alſo precipitated by the vitriolic In what ca- 
ſolations of iron, copper, tin, and probably by many {es ſolution 
other ſolutions of metals in the vitriolic acid: for this f ſilver is 
reaſon, among others undoubtedly, that they contain ary ate 
an exceſs of acid: but if a ſaturated ſolution of ſilver — 3b | 
he mixed with a very ſaturated ſolution of lead or mer- tals. 


cury in the vitriolic acid, the ſilver will not be preci- 


1 | o8 
All the marine neutral ſalts, whether the baſis be al- Conſtantly 

kaline, terrene, or metallic, decompoſe the nitrous ſolu- decompo- 

tion of filver ; and theſe decompoſitions are conſtantly ſed N 

indicated by the balance of affinities already deſcribed. 

The ſame thing alſo takes place with ſolution of ſilver 

in the vitriolic acid, as is indicated alſo by the ſame 309 

table, The nitrous ſolution of lead is alſo decompo- As allo ſo- 

ſed, and the metal for the moſt part precipitated, un- lution of 

leſs the ſolution be very dilute in the form of vitriol of lead. 

lead, by all the neutral falts containing cither the vi- 

triolic or marine acid, excepting only the combination 

of ſilver with marine acid, which precipitates it in no 


other way than by its exceſs of acid. 


Solution of lead in marine acid is decompoſed by all Solution of 
the neutral ſalts containing the vitriolicacid, exceptin lead in 


only ſelenite and ſolution of nickelinoil of vitriol. Theſe raden - 


can only precipitate it by virtue of an exceſs of acid. e 


Nitrous ſolution of mercury is decompoſed by all the vitriolic 
neutral ſalts containing the vitriolic acid, except vitriol ſalts z _ 
of lead, which only decompoſes it by an exceſs of acid, 31 

All the ſalts containing marine acid decompoſe the Alſo ni- 
nitrous ſolution of mercury, excepting the combina- tous ſolu- 

, , 2 . tions of 
tions of marine acid with ſilver and lead, Which decom- mercury ; 
poſe it by exceſs of acid. | 312 

Theſe ſalts alſo decompoſe vitriol of mercury, tho” And by 
a precipitation does not always appear, owing, as Mr the ſalts 
Kirwan ſuppoſes, tothe facility with whicha ſmall quan- containing 
tity of the marine ſalt of mercury is ſoluble in an exceſs 227m a- 
ofacid. Marineſaltof ſilver, however, decompoſes vitriol? = TO 
of mercury only through its exceſs of acid. Hence we yjtriol of 
ſee why luna cornea can never be reduced by fixed al- mercury 
kalies without loſs ; and were it not that the action of decompo- 
the alkali is aſſiſted by heat, it never could be reduced fed by ma- 
by them at all. | rine acid. 

When oil of vitriol is mixed with a ſolution of cor- ww 1 

| os j luna 
roſive ſublimate, a precipitate falls: but this, as Mr cornea 


ſilver ex · mixed in proper proportion, nitre and vitriol ofſilyer will Bergman remarks, does not proceed from a decompo- cannot be 
plained; be formed ; and this latter for the moſt part precipitated. 37 2 ſition 1077 
| | | | | eee without 
on 5 5 3 A — - loſs by 


1 a) Theſe experiments have been repeated by many other chemiſts without ſucceſs; and Mr Wiegleb falts. 
informs, that none of thoſe who have attempted to decompoſe ſea-ſalt by means of lead, ever found their me- 


thods anſwer the purpoſe, 
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Solution ſition of the mercurial Galt, but from an abſtraction of 
and Preci-he water neceſſary to keep the ſublimate diſſolved. 
pitation. In the foregoing table two different affinities are aſ- 
31s ſigned to the vitriolic acid with regard to biſ- 
Precipita- muth and nickel ; one ſhowing the affinity which 
tion of cor- theſe acids bear to the metals when dephlogiſtica- 
roſive mer- ted only by ſolution in the acids; the other that 


N which the acids bear to them when more dephlo- 
2 - giſticated, as when they are diſſolved in the nitrous 
plained, acid, On the other hang, all the acids have leſs afh- 

316 nity with the calces of iron, zinc, tin, and antimony, 


Table of when they are dephlogiſticated to a certain degree ; 
the affini- hat our author found himſelf unable to give any cer- 


ties to the „ LES hs F 
different tain criteria of this dephlogiſtication 


e as.  F86 moſt difficult point to be ſettled was the pre- 
plained. cipitation of metals by each other from the mineral 

319 acids, To determine this it was neceſlary to find the 
Of the 


quantity of phlogiſton in each of them, not ouly in 
quantity of their natural ſtate, but according to their various de- 
ans. nr ces of dephlogiſtication by IH, of the acids, The 
* 1bſtance he choſe for determining the abſolute quan- 
ferent me- tity of phlogiſton in a metallic ſubſtance was regulus of 
tals, arſenic. An hundred | dey of this ſemimetal diſſol- 
313 ved in dilute nitrous acid yielded 102.4 cubic inches of 
Method of nitrous air; which, according to his calculations on that 
ealculating ſubject, contain 6.26 grains of phlogiſton : and hence 
this quan- hc concluded that 100 grains of regulus of arſenie con- 
tity cxem- "hs oe | 8 | ; , 
plified in tain 6.36 grains of phlogiſton. From this experi- 
regulus of ment, three times repeated with the ſame ſucceſs, our 
arlenic, aithor procecded to form, by calculation, a table of 
the abſolute quantity of phlogiſton contained in me- 
tals, the relative quantity having been computed by 
Mr Bergman and his calculations adopted by our au- 


314 thor. Theſe quantities are as follow. 
Table f | | Kelative Abſolute. 
the quanti- 05 9 3 Quantity. Quantity 
ties of phlo- 100 grains Gold 394 24.82 
 giſton in | Copper 312 19.65 
different Cobalt 270 17.01 
metals. Iron 223 14.67 
Zinc 182 11.46 
Nickel 156 9.82 
Regulus of 9 7.86 
antimony ! | 
Tin a 114 7.18 
Regulus o 5 
— 109 6.86 
Silver 100 6. 30 
Mercury 74 4.56 
Biſmuth 57 3.50 
5 Lead 43 | 2.70 
1. This point he likewiſe endeavoured to aſcertain by 


meats ex- other experiments. As ſilver loſes a certain quantity 
plaining of phlogiſton, which eſcapes and ſeparates from it du- 
the reduc- ring its ſolution in nitrous acid, he concluded, that if 
cer „ the ſolution was expoſed to nothing from which it 
F. PO could reobtain phlogitton, and this was diſtilled to dry- 
neſs, and entirely ſeparated from the acid, as much ſil- 
ver thould remain unreduced as correſponded with the 
quantity vol hoe pm loſt by it; and if this quantity 
correſponded with that in the above table, he then had 

good reaſon to conclude that the table was juſt. | 
For this purpoſe 120 grains of ſtandard ſilver were 
diſſolved in dephlogiſticated nitrons acid dilated with 
water, and he obtained from it 24 cubic inches of ni- 
trous air. This ſolution was gently evaporated to 
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collected, it weighed 94 grains; conſequently 26 grains 
17 grains of pure ſilver remained unreduced, being ci- 


by being deprived of its phlogiſton, 100 grains of the tained in 


only as much of the filver ſublimed as could not regain 
air abſorbed by the ſolution, and by that which remain- 
ſee why the whole of the ſilver would not ſublime.” 


in the nitrous acid, and revivified it by diſtilling over tion of Dr 


ſponded with his calculation, Mr Kirwan examined e viv 


. cording to Mr Kirwan's calculation 56 grains ſhould 
| have remained unreduced ; for 1co grains of mercury 


is ſatisfied from his own trials, that more than 50 


than would otherwiſe have bcen done. It is true, a, 01d 


from which the calces of metals always attract phlogiſ- 


# 


Theory. 
dryneſs ; and he found that, during the evaporation, Solution 
about a quarter of a grain of the ſilver had been volati- aud Preci- 
lized. - The dry reſiduum was then diſtilled, and kept Patton. 
an hour in a coated green-glaſs retort heated almoſt tio 

a white heat. Abundance of nitrous acid paſſed off 

during the-eperation, and a green and white tub:imate 

roſe into the neck of the retort, ſome of it even paſ- 

ſing over into the receiver. On breaking the retort, the 

inſide was penetrated with a yellow and red tinge, and- 

partly covered over with an exceedingly fine ſilver pow- 

der, which could ſcarcely be ſcraped off. The re- 

mainder of the ſilver was white, and perfectly free 

from acid, but not melted into a button. On being 


had been loſt either by ſublimation or vitrification ; 
but of theſe 26 grains 9 were copper: for 100 grains 
of ſtandard ſilver contain 7, of copper, therefore only 

21 
ther volatilized or vitrified. The whole quantity of 8 
pure ſilver in 120 grains of ſtandard ſilver amounts to of pure me- 
111 grains; then if 111 grains of pure ſilver Joſe 17 tal con- 


ſtandard 
ſilver. 


ſame ſhould loſe 15.3; and by the above table 15.3 
grains of ſilver ſhould contain 0.945 of a grain of 
phlogiſton. Now, 100 grains of pure ſilver afford 
14 cubic inches of nitrous air, which, according to our 
author's calculation, contain 0.938 of a grain of 
phlogiſton; and this differs from 0.945 only by .co7 
of a grain, © In this experiment (ſays Mr Kirwan) 


phlogiſton ; the remainder regained it from the nitrous 


cd in the acid and calx, If this were not fo, I do not 


- 2 : 2322 
Dr Prieſtley having ſeveral times diſſolved mercury Examina- 
that acid, conſtantly found a conſiderable portion of it Pricftley's | 
unreduced,. To try whether that proportion corre-Periment 

: , a n | : ae the revival 
Dr Prieſtley's experiment, viz. that having diſſolved eee 
17 penny-weights 13 grains (321 grains) of mercury cury. 
in nitrous acid, 36 grains remained unreduced. Ac- 


afford 12 cubic inches of nitrous air ; of conſequence 
321 grains ſhould aftord 38.52, which contain 2.58 
of phlogiſton : and if, as according to the table, 4.56 
grains of phlogiſtion be neceſlary to metallize 100 
grains of mercury, 2.58 grains will be neceſſary to 
metallize 56 grains of the ſame metal; and our author 


grains would have remained unreduced, if dephlogiſti- 

cated nitrous acid had been uſed in diffolving the mer 

cury, and the ſolution performed with heat and a 333 

ſtrong acid: but that which the Doctor uſed was of Why lo 
the ſmoking kind, and conſequently contained a con- much of 
ſiderable quantity of phlogiſton already, which un- the metal 
doubtedly contributed to revive more of the metal s Fevi- 


oQor's 
xperi- 
meats. 


Dr Prieſtley afterwards revived a preat part of what , 
had originally remained unreduced ; but this happened 
after it had been - ſome time expoſed to the free air, 


ton; as is evident in luna cornea, which blackens on be- 
ing cxpoſed to the air. ; 


By another experiment of Dr Prieſtley's, it was 
| found 


Theory. 
$olution found, that nearly five pennyweights of minium, from 
and Preci- whence all its air was extracted, that is, about 118 
pitation. grains, abſorbed 40 ounce-meaſures, or 75.8 cubic 

324 Inches of inflammable air, containing 2.65 grains of 
Of the re- phlogiſton, by which they were reduced. An hundred 
vival of 
lead from tion nearly 2.25 grains of phlogiſton. In another 
minium by experiment made with more care, he found, that 480 
+ gp og grains of minium abſorbed 108 ounce-meaſures of in- 

ur flammable air; ſo that, according to this, 100 grains 
of minium require for their reduction 1.49 grains of 
phlogiſton ; and in two ſucceeding experiments he 
found the quantity ſtill leſs. On this Mr Kirwan re- 


1 K marks, 1. That the whole of the minium was not de- 


Mr Kir. 
wan's re- 
marks on 
the expe- 
riments of 
Dr Prieſt- 
ley.” 


beſides much of it muſt have been reduced during the 
expulſion of its air. 2. The quantity of phlogiſton in 


moſphere: ſo that on the whole theſe experiments con- 
firm the reſults expreſſed in the table. 55 

Mr Kirwan next proceeds to conſider the attraction 
of metallic calces to phlogiſton. 


2326 
Of the at- 
traction of 
metallic 
calces to 


Inflammable air, 
when condenſcd into a ſolid ſubſtance, he ſuppoſes not 
| to only equal, but much ſaperior, to any metallic calx in 
phlogiſton. ſpecific gravity , and therefore, if we could find the 

0 ſpecific gravity of any calx free both from phlopiſton 


Of 2 phlogiſton acquires by its union with ſuch calx, It 
the ſpecific has, however, hitherto proved impoſſible to procure 
gravity of calces in ſuch a ſtate ; as, during their dephlogiſt ica- 
the differ- tion, they combine with fixed air or ſome particles of 
ll the menſtruum, whence their abſolute weight is in- 
e cal. creaſed, and their ſpecific gravity diminiſhed. Hence 
| it appears, that the ſpecific gravity of the calces differs 
much leſs from that of their reſpective metals, than the 
ſpecific gravity which the phlogiſton acquires by its 
union with thoſe calces from that which it poſſeſſes in 
its uncombined ſtate, Hence, inſtead of deducing the 
quantity of affinity betwixt phlogiſton and metallic cal- 
ces from the following propoſition, that“ the afhniry 
of metallic calces to phlogiſton is in a compound ratio 
of its quantity and denſity in each metal, he is obliged 


23 f REFER 
Wha ta deduce it from this other, that . the affinity of me- 
their va- fallic calces to phlogiſton is directly as the ſpecific 
rious de- gravity of the reſpective metals, and inverſely as the 


grees of af- quantity of calx contained in a given weight of theſe 


3 metals,” This latter propoſition is an approximation 
to 18 t c 4 
may be de- ©9 the former, founded on this truth, that the larger 


dermined. 
| . From Iron, Copper, Tin, 
By the vitriolic 8 


Of 45 The affinity of the calces to the deficient part of 


affinity of their phlogiſton may now be eaſily calculated; for 
calces to they may be conſidered as acids, whoſe affinity to the 
2 . deficient part of their baſis is as the ratio which that 
their phlo- part bears to the whole, Thus the affinity of iron, 
giton, thoroughly deprived of its phlogiſton, being 375, as it 

loſes two thirds of its phlogiſton by ſolution in the 
vitriolic acid, the affinity of iron to theſe is two- 
thirds of its whole affinity; thac is, two-thirds of 375, 
or 250. 
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grains of minium, therefore, require for their reduc- 


phlogiſticated ; for it is never equally calcined, and 


the inflammable air may have been greater, as this 
varies with its temperature and the weight of the at-' 


and fixed air, we would thus know the denſity Which 


Ouantity of Phlogiſton ſeparated 
Lead, Silver, Mercury, Zinc, Biſmuth, Cobalt, Nickel, Reg. of Ant. Reg. of Arſ. 
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the quantity of phlogiſton in any metal is, the ſmaller Solution 
is the quantity of calx in a given weight of that me- and Preci- 
tal;“ and, that * the denſity which the phlogiſton ac- Nation. 
quires is as the ſpecific. gravity vf the metal.” This | 
latter propoſition, however, is not ſtrictly true, for 

this denſity is much greater; but its defect is only ſen- 

ſible with regard to thoſe metals which contain a 
conſiderable quantity of phlogiſton, as gold, copper, 

cobalt, and iron, With regard to the reſt, it is of no 
importance, The ſpecific gravity of the different me- 

tals, then, being as — in the firſt column of 

the following table, the affinity of their calces to phlo- 

giſton will be as in the ſecond; and the third ex- 

preſſes the affinities in numbers homogeneous with 

thoſe which expreſs the affinities of acids with their 


baſis. 8 | 8 330 
1 Speciſic Proportionable Real Aſſinities of Fable of 
| Gravity. Affinities. Calx to Phlogiſt. the pro- 
Gold 19 0. 25 1041 portional 
Mercury 14 0.147 612 aſfſfinities of 
Silver 11.091 o. 118 491 e 
Lead 11.33 0. 116 483 plilogiſt on. 
Copper 8.8 o. ic 454 8 
Bitmuth 9.6 0.099 412 - 
Cobalt LF o. o 383 
Iron 3 o. o E 1 
Regulus of : 3 - 
pr af 8.31 | 0.089 370 
Zinc 7.24 0.0812 338 
OM "BY 7 0.075 312 
egulus o | | 
7 — : 6.86 — zo , 


From this table we may ſee why lead is uſeful in Why lead 
cupellation ; namely, becauſe it has a greater affinity is uſeful in 
with phlogiſton than the calces of any of tlie other cupellation. 
imperfect metals; conſequently after it has loſt its 
own phlogiſton, it attracts that of the other metals 
with which it is mixed, and thus promotes their calci- 
nation and vitrification. | = 

The third point neceſſary for the explanation of the Quant 
phenomena attending the ſolution of metals, and their phlogiſton 
precipitation by each other, is te determine the pro- loſt by me- 
portion of phlogiſton which they loſe by ſolution in 2 
cach of the acids, and the affinity which their calces“ ten. 
bear to the part ſo loſt. Though our author was not 
able to determine this by any direct experiment, yet 
from various conſiderations he was led to believe that 
it was as follows: e 


on 


acid 5 7 3's 1's 9 Entire 165 **. ee T8 Entire RT T's's | 1 

By nitrous acid „%%% 4 4 - os Son knve Ears . 
. . 6 . 

By marine acid {Fo Nr . 8 ys «8 Ts 1s 


Thus we may caſily conſtruct a table of the affinities Uſe of 
of the phlogiſton of different metals for their cal- theſe cal · 
ces; and from this and that formerly given, by which <vlations 
the affinities of the acids to the metallic calces was ex- 8 
preſſed, we may gueſs what will happen on putting one e 


metal in the ſolution of another. I hus if a picce of —_—_ ow 


copper be put into a ſaturated ſolution of ſilver, the nomena of 
ſilver will be precipitated ; for the balance is in fa- precipita- 
powers, as appears from the fol- tion. 


Nuieſcent 


vour of the divellent 
lowing calculation, 


414 
Divellent Affi nities. 


50lution Quieſcent Afinities. [ 
Nitrous acid to copper 255 
| Calx of filver to 491 


— 8 2 acid to ſilyer 375 
* , Calx of copper to 
phlogiſton 363 phlogiſton 
Sum of the quieſ- g | Sum of the diyel- 46 
cent affinities | 7385 | lent | 7 
In making theſe experiments the ſolutions muſt be 
ncarly, though not entirely, ſaturated. If much ſu- 


perfluous acid be left, a large quantity of the added 


334 
Of the ex- 


cæſs of a- 
cid in ſolu- 
tions pro- 
r for ma- clp 
Ling theſes be made to appear; and when the ſolution is perfect- 


experi- ly ſaturated, the attraction of the calces for one another 
ments. begins ro appear; a power which ſometimes takes 
| Why the In this way the precipitating metals are more de- 
metals are phlopiſticated than by direct ſolution in their re- 
ln, Ipcetive menſtrua ; and are even diſlolved by men- 
propre” ſtrua which would not otherwiſe affect them. The 
cated by Thy" , : a | 
mutual Teaſon of this is, that their phlogiſton is acted upon by 
precipitati- (/o 7 var inſtead of one: and hence, though copper 
on than by be directly ſoluble in the vitriolic acid only when in 
direct ſo- its concentrated ſtate, and heated to a great degree; 
_ yet if a piece of copper be put into a ſolution of . 
2 mercury, or cven iron, though dilute and cold, and 
y cop- e ee pa | 
per is df. Expoſed to the air, it will be diſſolved ; a circumſtance 
ſolved by which has juſtly excited the admiration of ſeveral emi- 
ſolution of nent chemiſts, and which is inexplicable on any other 
ſilver, mer- principles than thoſe juſt now laid down. From this 
_cury, ort- circumſtance we may ſee the reaſon why vitriol of cop- 
fo per, when formed by nature, always contains iron. 
Mr Kirwan now proceeds to conſider the ſolu— 


337 tions of metallic ſubſtances in all the difterent acids. 
Iron and Vitriolic acid, he obſerves, diſſolves only iron and 
zine the zinc of all the metallic ſubſtances, becauſe its affinity 
_ =_ to their calces is greater than that which they bear to 


| by vitriolic the phlogiſton they muſt loſe before they can unite 


acid, with It, 5 | : | 
333 Nitrous acid has leſs affinity with all metallic ſub- 
Nitrous a- ſtances than either the vitriolic or marine; yet it diſ- 
1 ſolves them all, gold, filver, and platina excepted, 
meta, though it has even leſs affinity with them than they 

though it h , | n : 

has leſs af. have With that portion of phlogiſton which muſt be 
ſinity with loſt before they can diſſolve in any acid, The reaſon 
them than of this is, that it unites with phlogiſton, unleſs when in 
the vitriv- too diluted a ſtate ; and the heat produced by its union 
he or ma- ith phlogiſton is ſufficient to promote the ſolution of 
. the metal. On the other hand, when very concen- 
whiz trated, it cannot diſſolve them: becauſe the acid does 
eannot dif. hot then contain fire enough to throw the phlogi- 


folve them ſton into an aerial form, and reduce the ſolid to a li- 
when much quid; | | EIT | 


9 The marine acid dephlogiſticates metals leſs power- 
tug „ fully than any other. It can make no ſolution, or at 
10 e leaſt can operate but very ſlowly, without heat, in thoſe 


_ caſes the Caſes where the metallic calx has a ſtronger affinity 
marine a- With that portion of the phlogiſton which mult be loſt, 


cid can dif- than the acid: nor can it operate briſkly even where 


ſolve me- 
tals, and 
when it 
cannot. 


the attraction is ſtronger, provided, the quantity of 
acid be ſmall; becauſe ſuch a litile quantity of acid 
does not contain fire enough to volatilize the phlogiſ- 
ton: and hence heat is neceſſary to aſſiſt the marine 


acid in diſſolving lead. When dephlogiſticated, it acts 


more powerfully. 
It has been obſerved, that copper and iron mutual- 
ly precipitate one another, If a piece of copper be 
N : N 


CHEMISTHKY: 


metal will be diflolved, before any precipitation can 


place, and which has not yet been fully inveſtigated. 


Quieſcent. 5 Divellent. 
Vitriolic acid to calx Vitriolic acid to cop- 
of iron = 240 per - 260 
Copper to its phlo- Calx of iron to phlo- 
giſtoenn 360 giſton 370 
600 630 


Theory. 
put into a ſaturated ſolution of iron freſh made, no Solution 
ecipitation will enſue for 12 hours, or even longer, and Preci- 
if the liquor be kept cloſe from the air; but if the li- en. 
quor be expoſed to the open air, the addition of vo» 341 
latile alkali will ſhow, in 24 hours, that ſome of the Why cop- 
copper has been diſſolved, or ſooner, if heat be ap- per and i- 
plicd, and a calx of iron is precipitated. The reaſon ren Preci- 


of this will be underſtood from the following ſtate of Pitate one 
the affinities, | another. 
Quieſcent. | Divellent. 

Vitriolic acid to calx of Vitriolic acid to cop- 
p ,, ²— n 
Copper to its phlogi- Calx of iron to phlo- - 

1ton — — 360 | | giſton 2 5 2 50 

360 510 = 


In this caſe no decompolition can take place, be- 
cauſe the ſum of the divellent affinities is leſs than that 
of the quieſcent ; but in the ſecond, when much of 
the phlogiſton of the iron has eſcaped, the affinity of 
the calx of iron to the acid is greatly diminiſhed, at 
the ſame time that the affinity of the calx to phlogi- 
ſton is augmented. The ſtate of the affinities may 
therefore be ſuppoſed as follows. 


9 8 = 2 
The increaſe of affinity of the calx of iron to phlo- cred of 
iſton is not a mere ſuppoſition ; for if we put ſome the attrae- 
reſh iron to a ſolution of the metal ſo far dephlogiſti- tion of 

cated as to refuſe to cryſtallize, ſo much of the phlo- _ of iron 
, , | 1 . . plilogi- 

giſton will be rd that the impoveriſhed ſolution gon de- 

will now yield cryſtals. The reaſon why the increaſed monſtra- 
quantity of phlogiſton does not enable the acid to re- ted. 
act upon the metal is, becauſe it is neither ſufficiently 
large, nor attracted with a ſufficient degree of force, 
to which the acceſs of air and heat employed contri- 
bute conſiderably. The diminution of attraction in 
calces of iron for acids is evident, not' only from this 
but many other experiments ; and particularly from 
the neceſſity of adding more acid to a turbid ſolution _ 

of iron in order to re-eſtabliſh its tranſparency. 343 

A dephlogiſticated ſolution of iron is alſo precipita - Calces o 
ted by the calces of copper. The ſame thing happens copPer pre- 
to a te of iron in nitrous acid; only as the acid —_ | 

predominates greatly in this ſolution, ſome of the cop- 1 
per is diſſolyed before any of the iron is precipitated. tions of i- 
Copper precipitates nothing from ſolution of iron in ron. 
the marine acid, though expoſed to the open air for 
24 hours. | „„ . 

Solution of copper in the vitriolic acid is inſtantly 
precipitated by iron; the reaſon of which is plain from 
the common table of affinities : and hence the foun- 
dation of the method of extracting copper, by means Martial vi- 
of iron, from ſome mineral waters. The precipitated trio! procu- 
ſolution affords a vitriol of iron, but of a paler kind red by pre- 
than-that commonly met with, and leſs fit for dycing, py Pons 
as being more dephlogiſticated: the reaſon of which Py Aa 

. £15 lit lor 
is, that copper contains more phlogiſton than iron : dyeirgihan 
old iron is alſo uſed which has partly loſt ite phlo- the com- 

| giiton. mon, 


„ 
* 1 


9 


Theory. 

Solution giſton. „ WEE” 
and Preci- precipitating copper than by mere diſſolution in the 
pitation. vitriolic acid; and hence caſt iron, according to the 
— obſervations of Mr Schlutter, will ſcarcely precipitate 
Solution of 2 ſolution of copper; becauſe it contains leſs phlo- 


cop giſton than bar-iron, as Mr Bergman has informed us. 
ſcarcely de- Mr Kirwan always found ſilver eaſily precipitated 
compoſed hy means of iron from its ſolution in nitrous acid: 
by caſt i- x fan Bergman had obſeryed that a ſaturated ſolution 
Tha of ſilver could not be thus precipitated without great 
difficulty, even though the ſolution were diluted and 

and an exceſs of acid added to it, What precipitation 

346 took place could only be accompliſhed by ſome Kinds 
Why a ſa- of iron. The reaſon of this Mr Kirwan ſuppoſes to 


lilver can Scheele has alſo obſerved to take place in quickſilver. 
ſcarce be 


precipita- The laſt portions of both theſe metals When di ſſolved 
ted by iron. in ſtrong nitrous acid, afford no air, and e N =o 

are not dephlogiſticated. This compound of calx, 
therefore, and of (ilver in its metallic ſtate, it may rea- 


ſonably be ſuppoſed cannot be precipitated by iron, 


as the ſilver in its metallic form prevents the calx from 

coming into contact with the iron, and extracting the 

phlogiſton from it ; and for the ſame reaſon iron has 

been obſerved not to precipitate a ſolution of mercury 
„ in the nirrous acid. „ 

247 x 5 | 

Of the pre- Zinc cannot precipitate iron, as Mr Bergman has 

cipitation j ſhown, until the ſolution of the latter loſes part of its 

of zinc aud phlogiſton. Hence we may underſtand why Newmann 

iron by one denied that iron can be precipitated by means of zinc. 

another, 

precipitate iron from the nitrous acid ;. but on the 

contrary, that iron precipitates Zinc. In a ſhort time 

| the acid rediſſolves the zinc and lets fall the iron, 

owing to the calx of iron being too much dephlogiſti- 

cated. Iron, however, will not precipitate zinc either 

from the vitriolic or marine acids. Moſt of the me- 

tallic ſubſtances precipitated by iron from the nitrous 

acid are in ſome meaſure rediſſolved ſhortly after; be- 

cauſe the nitrous acid ſoon dephlopiſticates the iron too 

much, then lets it fall, reacts on the other metals, and 


* 


343 diſſolves them. | 


Why cop- 
per ſome- 
timcs can- 
not preci- 
pitate ſil- 
ver. 


cipitated by copper from the nitrous acid; which hap- 
pens either when the acid is ſaperſaturated with filver 


ſilver is not much dephlogiſticated. In this caſe, the 
remedy is to heat the ſolution and add a little more acid, 
which dephlogiſticates it further ; but the nitrous acid 
always retains a little ſilver. 
It has commonly been related by chemical authors, 

that blue vitriol will be formed by adding filings 
of copper to a boiling ſolution of alum. Mr Kirwan, 
however, has ſhowed this to be an error ; for after 
of alum boiling a ſolution of alum for 20 hours with copper 
with cop- filings, not a particle of the metal was diflolved ; the 
per filings, liquor ſtanding even the teſt of the volatile alkali. The 
KIN alum indeed was precipitated from the liquor, but ſtill 
retained its ſaline form; ſo that the precipitation 
was occaſioned only by the diſſipation of the ſuperflu- 
ous acid, | | 

precinitz. No metal is capable of precipitating tin in its me- 
1 tallic form; the reaſon of which, 3 to Mr 
once Kirwan, is, becauſe the precipitation is not the effect 
tort, 


349 
Blue vitri- 
ol cannot 
be formed 
by boiling 


a ſolution 


350 
Why «in 
cannot be 


HE MIS rn . 


Hence the iron is more dephlogiſticated by 


Mr Kirwan, however, has found, that zinc does not 


Dr Lewis obſerves, that ſilver is ſometimes not pre- 


by taking up ſome in its metallic form, or when the 


tion of corroſive ſublimate ; but, on the contrary, 


of a double affinity, but of the ſingle greater affinity Solution 

of its menſtruum to every other metallic earth. Me- and Preci- 

tals precipitated from the nitrous acid by tin are af- Ken. 

terwards rediſſolved, becauſe the acid ſoon quits the 351 

tin by reaſon of its becoming tov much dephlogi- Why me- 

ſticated. tals preci- 
Lead precipitates metallic ſolutions in the vitriolic Pitated by 

and marine acids but ſlowly, becauſe the firſt portions apes _ 

of lead taken up form ſalts very difficult of ſolution, difolved 

which cover its ſurface, and protect it from the fur- 352 

ther action of the acid; at the ſame time it contains Precipita- 

ſo little phlogiſton, that a great quantity of it muſt be tions by 

diſſolved before it will diflolve other metals. A ſolu- lead. 

tion of lead very much ſaturated cannot be precipita- 

ted by iron but with difficulty, if at all. Mr Kirwan 

conjectures that this may ariſe from ſome of the lead 

alſo being taken up in its metallic form, as is the caſe + 

with mercury and ſilver. Iron will not precipitate 

lead from marine acid ; for though a precipitate ap- 

pears the acid is ſtill adhering to the metal. On the 

contrary, iron is precipitated from its ſolution in this 

acid by lead, though very ſlowly. EE 
Mercury is quickly precipitated from the vitriolic Precipita - 

acid by copper, though the difference between the ſum tions of 

of the quieſcent and divellent affinities is but very mercury by 

ſmall, The precipitation, however, takes place, be- Per. 

cauſe the calx of mercury has a ſtrong attraction for 

phlogiſton; and a very ſmall portion of what is con- 

tained in copper is ſuſficient to revive it. 354 
Silver, however, is not able to precipitate mercury lt cannot 

from the vitriolic acid, unleſs it contains copper ; in be precipi- 

which caſe a precipitation will enſue : but on diſtilling tated by ſil- 


filver and turpeth mineral, the mercury will paſs over d from 


in its metallic form ; which ſhows that the affinity of 3 
the calx of mercury to phlogiſton is increaſed by heat, 
though the difference betwixt the divellent and quieſ- 
cent powers is very ſmall. _ Ly Fo 1 
Mercury appeared to be precipitated by ſilver from Why mere 
the nitrous acid, though very ſlowly ; but when the cury and 
ſolution was made without heat, it was not at all pre- ſilver pre- 
cipitated. On the other hand, mercury precipitates be are 
ſilver from this acid, not by virtue of the ſuperiority ee. * 
of the uſual divellent powers, but by reaſon of the at- nitrous a- 
traction of mercury and ſilver for each other; for they cid. 
form partly an amalgam and partly a vegetation, 
ſcarcely any thing of either remaining in the ſolu- 356 
tien | Corroſi ve 


"Silver do 5 'o Gln. ſublimate 
Silver does not precipitate mercury from the ſolu eee at 


"wi , R s ipita- 
mercury precipitates ſilver from the marine acid: and 1 


if a ſolution of /7:a cornea in volatile alkali be tritura- ver; but 
ted with mercury, calomel will be formed; yet on di- luna cornea 
ſtilling calomel and filver together, the mercury will may be de- 
paſs in its metallic form, and luna cornea will be form- compoſed 
ed, The ſame thing happens on diſtilling ſilver and Y met 
p | ry, andſuh- 
corroſive ſublimate, the affinity of calx of mercury to limiate by 
phlogiſton increaſing with heat. ſilver, in 
Biſmuth precipitates nothing from vitriol of copper the dry 
in 16 hours; nor does copper from vitriol of biſmuth. way. 
The two metallic ſubſtances, however, alternately pre- 357 
cipitate one another from the nitrous acid, which pro- 2 
cced from their different degrees of dephlogiſtication. 3 105 
Nickel will ſcarcely precipitate any metal except it 458 
be reduced to powder. A black powder is precipi- Nickel 
tated by means of zinc from the ſolution niche precipita- 
: in ted by zinc. 


416 
folution in the vitrioiic and nitrous acids, which has been 
and Preci- {011 by Bergman to conſiſt of arſenic, nickel, and a 
Pitation. little of rhe zi ic itſelf, The latter, however, precipi- 
59 lates nickel from the marine acid. 8 
Iran and The ſolutions of iron and nickel in the vitriolic acid 
nickel will mutuzlly act upon theſe metals; but neither of them 
ſcarcei will precipitate the other in 24 hours, though on re- 


precrp tate mai ning longer at reſt iron ſeems to have the advan- 
one ano- 7 * | 


has, tage, Iron, however, evidently "precipitates nickel 
from the nitrous acid; and though nickel ſcems to 
precipitate iron, yet this ariſes only from the gradual 

% depnlogiitication of the iron. 1 
Precipita» Copper is precipitated in its metalic form from the 


tion of cop- Vitriolic, niirous, and marine acids, by nickel. The 
per, lead, vitrivlic aud nitrous ſolutions of lead ſeem to act upon 
and bil- it without any decompoſition, the calces uniting to 
_ cach other. Lead ſcems for ſome time to be acted 


ſolutions of nickel, but at laſt nickel ſeems to have the 


alvantaze ; but a black precipitate appears which cver 


of them is put into the ſolution of the other, How 
ever, nickel readily precipitates vitriolic and nitrous 
ſolutions of biſmuth ; but in the marine acid both 


theſe ſemimetals are ſoluble in the ſolutions of each 


other: yet nickel precipitates biſmuth very ſlowly, and 
only in part ; while biſmuth precipitates a red powder, 
ſuppoſed by Mr Kirwan to be ochre, from the ſolution 
361 Of nickel. = | 
Fine can- Cobalt is not precipitated by zinc either from the 
not preci- vitriolic or nitrous acids, though it ſeems to have 
itate c ſome effect upon it when diflolved in that of ſca- ſalt. 


t. Iron 1 cobalt from all the three acids, 
e et muc of the ſemimetal is retained in the vitriolic 
88 and nitrous ſolutions of it, particularly the latter; 

- byiron, Which, after letting fall the cobalt, taucs it up again, 

363 and lets fall a dephlogiſticated calx of iron. Nickel 


Nickel pre- alſo, though it docs not precipitate cobalt itſelf, as 


eipitates appears by the remaining redueſs of the ſolution, yet 
ſome hete- couſtantly precipitates ſome heterogeneous matter from 
FOogenegus -; 4 7 7 | cid b Ds 
| it. Solution of cobalt in the marine acid becomes co- 
matter * A r, 
from it, lburleſs by the addition of nickel. Biſmuth is ſoluble 
364 in the vitriolic and nitrous ſolutions of cobalt, and 
ſolutions throws down a ſmall white precipitate, but docs dt 
of cobalt affect the metallic part. Nor can we attribute theſe 
<6 7702 * ſolutions in vitriolic acid to any exceſs in that acid, as 
Waage jog they are dilute and made without heat. Copper alſo 


addition of Precipitates from the ſolution of cobalt a white powder 
biſmuth or ſuppoſed to be arſenic. 


copper. The regulus of antimony has no effect on ſolution 

365 of copper in vitriolic acid, nor is precipitated by it 

Precipita- from the ſame acid; but it diſſolves lowly in vitriol of 

_— . antimony, With ſolution of vitriol of lead it becomes 

es of red in 16 hours, but is ſcarcely precipitated by lead 

antimony. from the vitriolic acid, Powdered regulus alſo preci- 

pitates vitriol of mercury very ſlightly. Biſmuth nei— 

ther precipitates nor is precipitated by the regulus in 

24 hours from the vitriolic acid. Tin precipitates the 

regulus from the nitrons acid ; but if regulus be put 

into a ſolution of tin in the ſame acid, neither of the 

366 metals will be found in the liquid in 16 honrs, either 

A triple hy reaſon of the dephlogiſtication or of the union of the 
P calces to cach other. 5 | 

gulusof an- Iron does not precipitate regulus of antimony en- 

timony, tirely from the marine acid; but ſeems to form a 


and marine triple ſalt, conſiſt ing of the acid and both calces. 
acid | 


CHARM 11S . 


upon in the ſame manner by the vitriolic and nitrous 


not precipitated, 
ſeems to be arſenic ſlightly dephlogiſticated. Regu- 


Theory. 
The regulus may alſo Le diſſolyed by marine ſalt of Solution 
iron. Ss | and Freci- 
Copper does not precipitate regulus of antimony P!f®ti0n. 
from marine acid in 16 hours ; * if the regulus be 367 
put into marine ſalt of copper, it will be diſſolved, Another 
and volatile alkalics will not give a blue, but a yellow- formed by 
ith white precipitate ; ſo that here alſo a triple ſalt is regulus of 
tormed. . 
Solution of arſenic in vitriolic acid acts upon iron, 1 
lead, copper, nickel, and zinc; but ſcarce give any copper. 
precipitate ; neither is arſenic precipitated by iron 368 
from the nitrous acid, though it is by copper, and Precipita- 
even ſilver gives a flight white precipitate, Regulus tionsof and 
of arſenic, Bee, precipitates ſilver completely in by arſeuic. 
16 hours: whence the former precipitate ſcems to be 
a triple ſalt. Mercury alſo ſlightly precipitates arſenic. 
from the nitrous acid, and feems to unite with it, 
though it is 1t{clf precipitated by regulus of arſenic in 
„ | | | | 369 
Biſmuth ſlightly precipitates arſenic from ſpirit of Regulus of 
nitre, but regulus of arſcuic forms a copious precipi- arſenic pro- 
tate in the nitrous ſolution of biſmuth ; lo that Mr cipitzted 
Kirwan is of opinion that the calces unite. It is not ÞY biſnuth 


precipitated from this acid by nickel, but the calces CORE - 
unite, Though regulus of arſcnie produces a copious cid; 


precipitate in the ſolution of nickel in nitrous acid, yet 
the liquor remains green ; ſo that the nickel is certainly 
1 he white precipitate in this caſe 


lus of arſenic alſo produces a white precipitate in the 

nitrous ſolution of cobalt, but the liquor ſtill continues 

red. „„ „„ 376% 
Regulus of arſenic is precipitated from the marine And by 

acid by copper; but the precipitate does not ſtrike a copper 

blue colour with volatile alkali, becauſe the metal from the 

unites with the arſenic. The arſenic is alſo precipi- marine 

tated by iron, Tin is ſoluble in marine ſolution of ar- © 

ſenic, but Mr Kirwan could not obſerve any precipi- 

tation; nor does regulus of arſenic precipitate tin. 

Neither biſmuth nor regulus of arſenic precipitate each 

other from marine K's in 16 hours, Sn of an- 

timony is alſo acted upon by the marine ſolution of ar- 

ſenic, though it cauſes no precipitate, nor does the 

regulus of arſenic precipitate it. 8 75 | 


2. Of the Quaniities of Acid, Alkali, &c. contained 
in different Salts, with the Specific Cravity cf the In- 
gredients. | 


IT is a problem by which the attention of the beſt 
modern chemiſts has been engaged, to determine the 
quantity of acid exiſting in a dry ſtate in the various 
compound falts, reſulting from the union of acid with 
alkaline, carthy, and metallic ſubſtances. In this way 
Mr Kirwan has greatly excelled all others, and deter- 
mined the matter with an accuracy and preciſion alto- 
gerher unlooked for. His deciſions are founded on the 
following principles. 375 
1. That the ſpecific gravity of bodies is their weight Specific 
divided by an equal bulk of rain or diſtilled water; the gravity of 
latter being the ſtandard with which eyery other body bodics how 
is compared, | founs. 
2. That if bodies ſpecifically heavier than water be 
weighed in air and in water, they loſe in water part 
of the weight which they were found to have in air; 
and 


BAT = 
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To find the . 
weight of ready known, we may find the weight of an equal 


gravity is 
known. 


— 


Contents, and that the weight fo loſt is juſt the ſame as that of 
&. of the an equal bulk of water; and conſequently, that their 
Salts. ſpeciſic gravity is equal to their weight in air, or ab- 
ſolute weight divided by their lots of weight in 
Water. N 
3. That if a ſolid, ſpecifically heavier than a liquid, 
be weighed firſt in air and then in that liquid, the 
weight it loſes is equal to the weight of an equal vo- 
jume of that liquid; and conſequently, if ſuch ſolid 
be weighed firſt in air, then in water, and afterwards 
in any other liquid, the ſpecitic gravity will be as the 
weight loſt in it by ſuch ſolid, divided by the loſs of 
weight of the ſame ſolid in water. This method of 
finding the ſpecific gravity of liquids, our author found 
more exact than that by the acrometer, or the compa- 
rifons of the weights of equal meaſures of ſuch liquids 
and water, both of which are ſubject to ſeveral inaccu- 
racies. 5 | 
4. That where the ſpecific gravity of bodies is al- 
an equal bulk of water; it being as the quoticnt. of their abſo- 
bulk of wa- jute weight divided by their ſpecific gravitics : and this 
2 where he calls their loſs of weight in water. 5 
eee Thus where the ſpecific gravity aud abſolute weight 
of the ingredients of any compound are known, the 
ſpecific gravity of ſuch compound may eaſily be calcu- 
lated ; as it oaght to be intermediate betwixt that of 
the lighter and that of the heavier, according to their 
ſcveral proportions: and this Mr Kirwan calls the u- 
thematical ſpecific 8 But in fact the ſpecific 
gravity of compounds, found by actual experiment, 
ſeldom agrees with that found by calculation ; but is 
often greater, without any diminution of the lighter 
ingredient. This increaſe of denſity, then, Mr Kirwan 
ſuppoſes to ariſe from a cloſer union of the component 
parts to each other than cither had ſeparately with its 
own integrant parts; and this more intimate union 
muſt, he thinks, proceed from the attraction of theſe 
parts to each other: for which reaſon he ſuppoſed, 
that this attraction might be eſtimated by the increaſe 
of denſity or ſpecific gravity, and was proportionable 
to it; but ſoon found that he was miſtaken in this 
$75 | point, | : 7 
Weights of With regard to the abſolute weights of ſeveral forts 
different of air, our author adheres to the computations of Mr 
kinds of air Fontana, at whoſe experiments he was preſent ; the 
thermometer being at 552, and ihe barometer at 29; 
inches, or nearly ſo. Theſe weights were as follow: 
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Increaſed 
denſity of 
mixturcs 
accounted 
for, 


Cubic inch of common air, - 0.3% 
fixed air, - 0.570 
marine acid air, 0.654 
nitrous air, 0.399 
vitriolic acid air, 0.773 
alkaline air, - 0.2 


476 | 1 inflammable air, 0.03 
Method of Mr Kirwan begins his inveſtigations with the marine 


finding the acid; enflexvouring firſt to find the exact quantity of 


quantity of pure acid it contains at any given ſpecific gravity, and 
28238 then by meaus of it determining the weight of acid 
in ſpirit of ontained in all other acids. 
lalt. 
— quanrity of ſpirit of ſalt, and then by determined 
quantities of the other acids, he con-lnded, that each of 

theſe quantities of acid liquor maſt contain the ſame 

quantity of acid; and this being known, the remain- 

Vol. IV | 


Is 
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of an equal bulk of pe 


For if a given quantity 
of pure ſixed alkali were ſaturated, firſt by a certain 


a7 
der, being the aqueous part, maſt alſo be known. Contents, 
This concluſion, however, reſted entirely on the ſup- &. of the 


poſition that the ſame quantity of all the acids was Salts, 


5 8 . | — 
requiſite for the ſaturation of a given quantity of fix cd 
alkali; for if ſuch given quantity of fixed alkali might 

he ſaturated by a ſmaller quantity of one acid than of 
another, the concluſion fell to the ground, The 
weight of the neutral ſalts produced might indeed de- 
termine this point in ſome meaſure ; but ſtill a ſource 
of inaccuracy remained; to obviate which he ufed the 
following expedient. 1. He ſuppoſed the quantities 
of nitrous and vitriolie acids neceſſary to ſaturate a 
given quantity of fixed alkali exaMy the {ame as that 
of marine acid, whoſe quantity he had determined ; 
and to prove the truth of this ſuppoſition, he obſerved 
the ſpecihe gravity of the ſpirit of nitre and oil of vi- 
triol he employed, and in which he ſuppoſed, from 
the trial with alkalies, a certain proportion ef acid and 
water, He then added to theſe more acid and water, 
and calculated what the ſpecific gravity ſhould be on 
the above ſuppoſition ; and finding the reſult agreeable. 
with the ſuppoſition, he concluded the latter to be 
exact. The following experiments were made on the 
marine acid. „„ . | | 377 
Two bottles were filled nearly to the top with di- Method ot 
ſtilled water, of which they contained in all 1399.9 finding the 
grains, and ſucceſſively introduced into two cylinders [Peciſic c 
filled with marine air; and the proceſs was renewed, Falte 


- 


he 3650 . 2 ſpirit of 
until the water had imbibed, in 18 days, about 7 4 Cle. F 
cubic inches of the marine air. The thermometer did 


not riſe all this time above 55? nor ſink, unleſs perhaps 
at night, above 50; the barometer ſtanding between 
29 and 30 inches. This dilme ſpirit of falt then 
weighed 1920 grains; that is, 520. 1 more than before; 
the weight of the quantity of marine air abſorbed. 
The ſpecific- gravity of the liquor was found to be » 
1.225. Its loſs of weight in water (that is, the weight - 
ſhould then be 1567. 2346 
nearly; but it contained only, as /e have ſcen, 1299.9 
grains of water: ſubtracting this thereſore from 
1567. 346, the remainder (that is, 167.446) muſt be 


the loſs of 520.1 grains of marine acid; and conſc- 
quently the ſpecific gravity of the pure marine acid, 


in ſuch a condenſed ſtate as when it is united to water, 
muſt be 5e, or 3. 100. | 1 

Still, however, it might be ſuſpected, that the den- 
ſity of this ſpirit did not entirely proceed from the 
mere denſity of the marine acid, but in part alſo from 
the attraction of this acid to water; and though the 
length of time requiſite to make the water imbibe this 
quantity of marine acid air, naturally led to the ſuppo- 


ſition that the attraction was not very conſiderable, yet 


the following experiment was more ſatisfactory. He 
expoſed 1440 grains of this ſpirit of ſalt to marine acid 
air for five days, the thermometer being at 50%, or be- 
low; and then found that it weighed 1562 grains, and 
conſequently had imbibed 122 grains more. Its ſpeci- 
fic gravity was then 1.253, which was preciſely what 
it ſhould have been by calculation. | 378 
Being now ſatisficd that the proportion of acid in To ſind che 
ſpirit of ſalt was diſcovered, onr author determined to proportion 
find it in other acids alſo. For this purpoſe he took of pure air 
180 grains of very ſtrong oil of tartar per deliquium, and in ner 
fonnd that it was ſaturated by 180 grains of ſpirit 9 


of ſalt, whoſe ſpecific gravity was 1.225 ; and by . 


3 G calculation 
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Contents, calculation it appeared, that 180 grains of this ſpirit 
_ of the contained 43.7 grains of acid, and 131.3 of water. 
ts, 
acid liquors containing 43.7 grains of pure acid, with 

diſterent proportions of water, from 50 to 410 Jones: 
the liquor with the firſt proportion having a ſpecific 
ravity of 1.497, and the latter weighing only 1,074. 
Mr Baume had determined the ſpecitic gravity of the 
ſtronzcſt ſpirit of ſalt made in the common manner to 
1.137, and Bergman 1.199 but we are told in the 
Paris Memoirs for 1700, that Mr Homberg had pro- 
duced a ſpirit whoſe ſpecific gravity was 1.300; and 
that made by Dr Prieſtley, by ſaturating water with 
marine acid air, muſt have been about 1.500. The 
ſpirit of ſalt, therefore, whoſe ſpecific gravity is 1.261, 
has but little attraction for water, and therefore at- 
tracts none from the air; for which reaſon alſo it does 
not heat the ball of a thermometer, as the vitriolic 
and nitrous acids do ; though Mr Cavallo found that 


this alſo had ſome effect upon the thermometer. Com- 


mon ſpirit of ſalt, Mr Kirwan informs us, is always 
adulterated with vitriolic acid, and therefore unfit for 
theſe trials. THEY „ 


. Mr Kirwan now ſet about inveſtigating the 
ol acid, wa- / Of acid, water, and fixed alkali, in digeſtive ſalt, or 


ter, and al- a combination of the marine acid with vegetable al- 


kali in di- kali. For this purpoſe he took 100 grains of a ſolu- 
teſtive ſalt, tion of tolcrably pure vegetable alkali, that had been 
| three times calcined to whiteneſs, the ſpecific gravity 
of which was 1.097 ; diluting alſo the ſpirit of falt 
with different portions of water ; the ſpecific gravity 
of one ſort being 1.015, and of another 1,099, He 


then found that the above quantity of ſolution of the 


vegetable alkali required for its ſaturation 27 grains 
of that ſpirit of ſalt whoſe ſpecific gravity was 1.098, 
and 23.35 grains of that whoſe ſpecific gravity was 
1.115. Now, 27 grains of ſpirit of ſalt, whoſe ſpe- 
_ cific gravity is 1.098, contain 3.55 grains of marine 
acid, as appears by calculation. The principles on 
Which calculations of this kind are founded, our author 
gives in the words of Mr Cotes, . 


80 : 1 
Het 90 « The data requiſite are the ſpecific gravities of the 
find the mixture and of the two ingredients. Then, as the 
ſpecific ditterence of the ſpecitic gravities of the mixture and 


rravities of the lighter ingredient is to the difference of the ſpe- 
Oe cific gravities of the mixture and the heavier ingredi- 
dient. ent; ſo is the magnitude of the heavier to the magni- 
| tude of the hghter ingredient, Then, as the magni- 
tude of the heavier, multiplicd into its ſpecific gravity, 

is to the magnitude of the lighter multiplied into its 

ſpecitic pravity ; ſo is the weight of the heavier to the 

weight of the lighter. Then, as the ſum of theſe 

weights is to the weight of cither ingredient; ſo is the 

weight given to the weight of the ingredient ſought.” 

Thus, in the preſent caſe, 1.099—1.00c=.cg8 is the 
magnitude of the heavier ingredient, viz, the marine 

acid, and ,098X3.100=0.2038 the weight of the ma- 
rine acid; and on the other hand, 3. 100—1.09922.002, 

the magnitude of the water; and 2.002X1.000=2.002 


its weight; the ſum of theſe weights is 2. 3058: then 


if 2.3058 parts of ſpirit of ſalt contain o. 2028 parts 
acid, 27 grains of this ſpirit of ſalt will contain 3.55 
acid, In the ſame manner it will be found, that 
23.35 grains of ſpirit of falt, whoſe ſpecific gravity is 
1.115, contains 3.55 grains acid, | | 
Our author deſcribes very particularly his method of 


CC HH ᷣ Ä 


Hence he drew up 2 table of the ſpecific gravitics of 


paper ſtained blue with radiſh juice. 


uanti- 


weigh 11.85 grains: but the ſalts reſulting from this 


portion of clementary fire, it ceaſes to haye the pro- 
perties of an acid, and becomes dephlogiſticated air. aerial 


to be 1.389. 


making the ſaturation of the alkali with the acid; Contents, 
Which, as it is always difficult to hit with preciſion, we &c. of the 
ſhall here tranſcribe, © It was performed by putting Salts. 

the glaſs cylinder which contained the alkaline folu- 381 
tion on the ſcale of a very ſenſible balance, and at the Mr Kir- 
ſame time weighing the acid liquor in another pair of wan's me- 
ſcales ; when the loſs of weight indicated the eſcape of thod of ſa- 
nearly equal quantities of fixed air contained in the hi] 
ſolution. Then the acid was gradually added by dip- and alkali 
ping a glaſs rod in it, to the top of which a ſmall drop with accu- 
of acid adhered. With this the ſolution was ſtirred, racy, 

and very ſmall drops taken up and laid upon bits of _ 

As ſoon as the 

paper was in the leaſt reddened, the operation was 
completed; ſo that there was always a very ſmall ex- 


ceſs of acid, for which half a grain was conſtantly al- 


lowed ; but no allowance was made for the fixed air, 
which always remains in the ſolution. But as on this 
account only a ſmall quantity of the alkaline ſolution 
was uſed, this proportion of fixed air mnſt have been 
inconſiderable. If one ounce of the ſolution had been 
employed, this inappretiable portion of fixed air, would 
be ſufficient to cauſe a ſenſible error; for the quantity 
of fixed air loſt by the difference betwixt-the weight 


added to the 100 grains and the actual weight of the 
compound was judged of; and when this difference 


amounted to 2.2 grains, the whole of the fixed air was 
judged to be expelled : and it was found to be ſo; as 
100 grains of the alkaline ſolution, being evaporated 
to dryneſs, in the heat of 300%, left a reſiduum which 
amounted to 104, grains, which contained 2.2 grains 
of fixed air.“ | 1 


gets | „0 
The reſult of this experiment was, that 8.3 grains — 


antity 


of pure vegetable alkali, freed ſrom fixed air and water, ofmild and 
or 10.5 of mild fixed alkali, were ſaturated by 3.55 <aultic 


Hap of pure marine acid; and conſequently the re- vegetable 


ulting neutral falt ſhould, if it contained no water, aer of 


ven 
union (the ſolution being evaporated to perfect dry- Sake of 
neſs in a heat of 160 degrees, kept up for four hours) marine 
weighed at a medium 12.66 grains. Of this 11.8 acid. 
grains were acid and alkali ; therefore the remainder, 

viz. 0.81 grains, were water. An hundred grains of 
perfectly dry digeſtive ſalt contain 28 prains acid, 


6.55 of water, and 65,4 of fixed alkali, 


In his experiments on the nitrons acid, Mr Kirwan 
made uſe only of the dephlogiſticated kind, which ap- ,s 
| | . 7 3 3 
pears pure and colourleſs as water. This pure acid Nitrous 
(ſays he) cannot be made to exiſt in the form of air, as acid, when 


Dr Prieſtley has ſhown ; for when it is deprived of pure, can- 


water and phlogiſton, and furniſhed with a due pro- not be 
3 made to 


exiſt in an 
Its proportion therefore could not be determined in form, 
ſpirit of nitre as the marine acid had been in ſpirit of 
ſalt in the laſt experiment,”—To determine the mat- 
ter, the following experiments were made, 3%4 

1. To 1963.25 grams of dephlogiſticated ſpirit of Howto de- 
nitre, whoſe ſpecific gravity was 1.419, he gradually termine 


added 179.5 grains of diſtilled water; and when it the quanti- 


cooled, the ſpecific gravity of the mixture was found 2 ow 
i a ci | hs 
taincd in 


2. To 1984.5 of this 178.75 grams of water were ſpirit of 
then added, and the ſpecific gravity of the mixture nitre. 
found to be 1.262. | 

3. An hundred grains of a ſolution of fixed vege- 

| table 


Theory. 
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Theory. 
Coutents, table alkali, whoſe ſpecific gravity was 1.097, the ſame 
&c, of the that had been formerly uſed in the experiments with 
Salts. ſpirit of ſalt, was found to be ſaturated by 11 grains 
of the ſpirit of nitre, whoſe ſpecitic gravity was 1.419, 

by 12 of that whoſe ſpecific gravity was 1.389, and by 

13.08 of that whoſe ſpecitic gravity was 1.362. Theſe 
quantities were the medium of hve experiments; and 

it was found neceſſary to dilute the acid with a ſmall 

uantity of water. When this was SIGs part of 

5 acid was phlogiſticated, aud flew off with the fixed 

air, Ten minutes were alſo allowed after each attu- 


lion for the matters to unite ; 4 precaution which was 


385 likewiſe found to be abſolutely neceſlary. | 
Proportion Upon the ſuppoſition, therefore, that a given quan- 
of acid in tity of vegetable fixed alkali is ſaturated by the ſame 
* a weight of both acids, vre ſee that 11 grains of ſpirit of 
2 9 nitre, whoſe ſpecific gravity is 1.419, contain the 
Cale. ſame quantity of acid with 27 grains of ſpirit of alt, 
whole mou gravity is 1.098, or 3.55 grains, The 


remainder of 11 grains, or 7.45 grains, is therefore 


mere water; and of conſequence, if the denſity of the 
acid and water had not been increaſed by their union, 


36 the ſpecific gravity of the pure nitrous acid ſhould be 


To find the 11.3729, But the ſpecific gravity of the nitrous, as 
ſpecificgra» well as of the vitriolic acid, is augmented by its union 
vity of the with water; and therefore the loſs of its weight in 


pure ni- 4, water is not exactly, as it would appear by calculation 
es a from the above premiſes, according to the rules al- 


| Hoy to de- ready laid down, To determine therefore the real 


termine the ſpecific gravity of the acid in its natural ſtate, the 
accrued quantity of accrued denſity muſt be found, and ſub- 
denſity on trated from the ſpecific gravity of the ſpirit of nitre, 
mixing ſpi- whoſe true bed” ſpecific gravity will then 
3 appear. This our author endeavoured to effect 
ter. by mixing different portions of ſpirit of nitre and 

| water, remarking the degree of diminution they ſuſ- 


tained by ſuch union; but was never able to attain a 


ſufficient degree of exactneſs in the experiment. He 


had recourſe therefore to the following method, as af- 


fording more ſatisfaction, though not altogether accu- 
rate. Twelve grains of the ſpirit of nitre, whoſe ſpe- 
cific gravity by obſervation was 1.389, contained, as 
our author ſuppoſed from the former experiment, 3.55 
grains of real acid, and 8.45 of water : then if the 
pecific gravity of the parenitrons acid were 11.872, that 
of this compound acid and water ſhould be 1.371 ; for 
the loſs of 3.55 ſhould be 0.299, and the loſs of the water 
8.45, the ſam of the loſſes 8.749. Now,g—-=1.371 : 
but the ſpecific gravity, as already is" APY was 
1.389 : therefore the accrued denſity was at leaſt o. 18. 
the Erence betwixt 1.389 and 1.371. This calcu- 
lation indeed is not altogether exact: but our author 
concludes, that o. 18 is certainly a near approximation 
to the degree of denſity that accrues to 3.55 grains of 
acid by their union to 7.45 grains of water: there- 
fore, ſubtracting this from 1.419, we have nearly the 
mathematical ſpecific gravity of that proportion of 

338 acid and water, namely, 1.401. 
To deter- Again, ſince 11 grains of this ſpirit of nitre contain 


mine the 3.55 grains acid, and 7.45 of water, its loſs of weight 
mathema- 11 


tical ſpeci- ſhould be =7.855; and ſubtracting the loſs of 
fic gravity 1.401 5 | 
of this acid the aqueous part from this, the remainder. 0.45 is tlie 


S 


water were mixed with 42.45 of ſpirit. 
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loſs of the 3.55 grains acid; and conſequently the true Contents, 
ſpecific gravity of the pure and mere nitrous acid is 2 of tho 
8.4 8.7654 This being ſettled, the mathematical. 
ſpecific gravity and true increaſe of denſity of the 
above mixtures will be found. Thus the mathematical. 

ſpecific gravity of 12 grains of that ſpirit of nitre, 

whole ſpecific gravity, by obſervation,was 1.389, muſt 

be 1.355 ; ſuppoling it to contain 3.55 grains acid 

and 8.45 of water, For the loſs of 3.55 grains acid 


is o. 405, and the loſs of Water 8.45; the 
8.703 


' ſum of theſe loſſes is 8.855, Then 21. 355; and 


8.855 
conſcquently the accrucd denſity is 1,.389——1.3552,034, 
In the ſame manner it will be fonnd that the mathe- 


matical ſpecific gravity of 123.08 grains of that ſpirit 


of nitre, whoſe ſpecitic gravity by obſervation was 

1.362, muſt be 1.315; and coniequently its accrued 

denſity . 047. „„ 18% 
The whole of this, however, {till reſts on the ſup- Experi- 


poſition that cach of theſe portions of ſpirit of nitre ment to des 


contain 3.55 grains of acid. To verify this ſuppoſi- termine 

. ; | ; 16 the quan» 
tion, our author examined the mathematical ſpecific gra- if f 3 
vitics of the firſt mixture he had made of ſpirit of nitre at of in ſpi- 
and water in large quantities; for if the mathematical rit of nitre. 
ſpecific gravities of theſe agreed exactly with thoſe of 

the quantities he had ſuppoſed in ſmaller portions of 

cach, he could not but conclude that the ſuppoſitions of 


ſuch proportions of acid and water, as he had deter- 


mined in each, were juſt. 


Saree v . 390 
This being determined by proper calculations, Mr Table of 
Kirwan next proceeded to conſtruct another table of ſpeciſic gra- 


be ace gravities, continuing his mixtures, till the ma- vities for 


thematical ſpecific gravities found by obſervation Pit of 
nearly „ wits thote made by calculation, In po rue 
this table the ſpirit of nitre was mixed with water in ted. 
various proportions, but after a different manner from 
that obſerved with the ſpirit of ſalt, Nine grains of 
the ſpirit containing 3.55 grains of par acid were 
mixed with 5.45 of water; the accrued denſity of the 
mixture was found to be nothing, the mathematical 
ſpecific gravity 1.537, and the ſpecific gravity by ob- 
ſervation was found the ſame. When 10 grains of 
ſpirit were mixed with 6.45 of water, the accrued den- 
ſity was o. oog, the mathematical ſpecific gravity 
1.458, and the ſpecific gravity by obſervation 1.467. 
In this manner he proceeded until 38.90 grains of 
In this caſe 
the accrued denſity was found to be 0.002, the mathe- 
matical ſpecific gravity 1.080, and the ſpecific gravity 
by obſervation 1.082. „ . 
The intermediate ſpecific gravities, in a table of this 
kind, may be found by taking an arithmetical mean be- 
twixt the ſpecific gravities, byobſervation, betwixt which 
the deſired ſpecific gravity lies, and noting how much it | 


exceeds or falls ſhort of ſuch arithmetical mean; and 


then taking alſo an arithmetical mean betwixt the ma- 
thematical ſpecific gravities betwixt which that ſought 
for muſt lie, and a proportionate exceſs or defect. 
The ſpecific gravity of the ſtrongeſt ſpirit of nitre 
yet made, is, according to Mr Baume, 1.500, and ac- 
cording to Mr Bergman 1.586. | 
Our author next proceeded to examine the propor- 
3G2 = tion 


420 
Contents, tion of acid, water, and ſixed alkali in nitre, in a man- 
fe. of the ner ſimilar to what he had already done with digeſtive 
Salts. ſalt; and found that 100 grains of perfectly dry nitre 

397 . contained 28. 48 grains of acid, 5.2 of water, and 66.32 
Quantity of of fixed alkali. | 5 
acid, water, Some experiments of the ſame kind had been made 
«nd alkali by M. Homberg; the reſults of which our author com- 
In notre 6o- pared with thoſc of his own. The ſpeciſic gravity of 
* the ſpirit of nitre which M. Homberg made uſc of 
1. was 1-349; and of this, he ſays, one ounce two 
experi- drachms and 36 grains, or 621 troy grains, are requi- 
mentscom- red to ſaturate one French ounce (472.5 troy) of dry 
pared with ſalt of tartar, According to Mr Kirwan's computa- 
thoſe of tion, however, 613 grains are ſufficient ; for the ſpeci- 


3 fic gravity lies bet»#/cen the ſpecitic gravities by oblcr- 
vation 1.362 and 1,337, and is nearly an arithimet- 
cal mean between them. The-correſponding mathe- 
matical ſpecific gravity lies between the quantities 
marked in Mr Kirwan's table 1.315 and 1.286, being 
nearly 1.300, Now the proportion of acid and water in 
this 13 2.929 of acid aud 7.465 of water ; for 8:765— 
1.399=7.465 of water, and 8.765X.300=2.629 of 
acid; and the ſum of both is 10.044 Now, ſince 
10.5 grains of mild vegetable alkali require 3.53 grains 
of acid for their ſaturation, 472.5 will require 159.7; 
therefore if 10.044 grains of nitre contain 2.629 

grains acid, the quantity of this ſpirit ot nitre requi- 
fe to give 159.7 will be 613-2 nearly, and thus the 
393 difference with M. Homberg is only about eight grains. 
Different M. Homberg ſays he found huis Jalt, When cvapo- 
reſults of rated to J to weigh 186 grains more than be- 
Homberg ſore, but by Mr Kirwan's experiment, it ſhould 
and Kir- weigh but 92.8 grains more than at ſirſt; the cauſe of 
wan er- Which difference will be mentioned in treating of vi- 
er triolated tartar, as it cannot be entire) attributed to 
the.” the differenc&pf evaporation: To 
He alſo-aflerts, that one ounce (472.5 Troy grains) 
of this ſpirit of nitre contains 141. grains of Troy of 
real FE! According to Mr Kirwan's computation, 
however, it. contains only. 123.08 grains of real acid. 
But this difference erich | 8 from his neglect- 
ing the quantity of Water $2 certainly enters into 
the compoſition of Hitre ? r he progceds on this ana- 
194 log, 621: 186.6 7 472.7 %,, „„ 
Mr Kir- Our author obſerves, that >the proportion of fixed 
wan's ex- alkali aſſigned by him to nitre is fal confirmed by an 
periments experiment of Mr Fontana's inſertedhi Rozier's Jour- 
confirmed 111 for 1772, He decompoſed two,onnges of yitre by 
Donkeys diſtilling it with a ſtrongheat for 18 hugs. After the 


diſtillation there remained in the raort a ſuhſtance 
purely alkaline, amounting to 10 French drachms and 
22 grains. Now two French ounces contain 945 
grains Troy, and the alkalme matter 607 grains of 
the ſame kind: according to Mr Kirwan's com- 
putation the two ounces ofgaire onght to contaiy 625 
grains of alkali. 
a to proceed from the loſs in transferring from one veſ- 
ſel to another, weighing, filtering, evaporating, Cc. 
Mr Kirwan alſo (ſhows in a very particular manner the 
azrcement of his calculations with the experiments of 
M. Lavoiſier on mercury diſſolved in ſpirit ot nitre; but 
our limits will not allow us to inſert an account of them. 

When finding the quantity of pure acid contained 
in oil of vitriol, our author made uſe of ſuch as was 
not dephlogiſticated ; but, though pale, yet a little in- 


unt d r ie 


Such a fmall difference he ſuppofcs 


BE 


Theory. 
It contained ſome whitiſh matter, as Contents, 


he preceived by its growing milky on the affuſion of &c- of the 
pure diſtilled water; but he imagines it was as pure as Salts. 


clining to red, 


the kind uſed in all-experiments. . 395 
To 2519.75 grains of this oil of vitriol, whoſe ſpc- Experi- 

cific gravity was 1.819, he gradugy added 180 grains ments on 

of diſtilled water, and ſix hours att $its-ipeciz oil of vi- 

tic gravity to be 1.771. — To this mixture h gain triol. 

added 178.75 grains of water, and found its ſpceifle 

gravity, when cooled to the temperature of the atmo- 

ſphere, to be 1.719, at Which time it was milky. The 

lame quantity of the oil of tartar abovementioned was 

then ſaturated with each of theſe kinds of oil of vitriol 

in the manner already deſcribed. 1 be ſaturation was 

effected (taking a medium of five experiments) by 6:5 

grains of that whoſe ſpecific gravity was 1.819, by 6.96 

grains of that whole ſpecihc gravity wes 1.771, aud 

by 7.41 of that whoſe ſpecific gravity was 1.719. 396 
It was found necellary to add a certain proportion Dilution of 

of water to cach of the ſe forts of oil of vitriel ; for vil of vi- 

when they were not diluted, part of the 

phlogiſticated, and went off with the fixed air; but nec e. 

knowing the quantity of water that was added, it was eie tel“ 


eaſy to find by the rule of proportion the quantity of pre. 


each ſort of vitriol that was taken up by the alkali.” Th 
Hence it was ſuppoſed, that each of theſe quantities 


of oil of vitriol of different denſities contained 3.55 


grains of acid; as they ſaturated the ſame quantity of 

vegetable ſixed alkali with 11 grains of ſpirit of nitre, 

Which contained that quantity of acid, | 397 
It was next attempted to find the ſpecific gravity To find the 


of the pure vitriolic acid in a manner ſimilar to that ſpecific gra- 


by-which the pravity of the ritrous acid was ſound; vity of pure 
as it caiinot be had in the ſhape of air, unleſs when vitriolic 
unitedWith ſuch a quantity ofphlogjſton as quite alters its d. 
properties. The loſs of 6.5 grains of oil of vitro Hofe 


. 1.819 FE 


theſe 6.5 grains contained, belides 3.55 of acid, 7 
c 


of water, the loſs of this miſt be ſubtracted from t 

entire loſs; and then the remainder, or 0.622, is the 
loſs of the pure acid part in that ſtate or denſity to 
which it is reduced by its union with water. Theſpe- 
citic gravity, therefore, of the pure vitriolic acid, in 


this ſtate of denſity, is 5 — 5.707. But to ſind 
022 | | 

its natural ſpecific gravity, we muſt find how much 

its denlicy is increaſed by its union With this quantity 

of water: and in order to obſeryE this; he .procecded 
as before with the nitrous Acid. hgh bh 0 ail af 

vitriot, whoſe ſpecific gravity Was 1.771, colfathed 
3.55 of acid and 9,44 of water; then its 1 a- 

er 


vity by calculation mould be 1,726; for the 
_ 5 622 the loſs of 3. 1 
. ws „ of hos | 3: $24. tet 44 x 
gralins0i water1s 3.41 ; theſumotf che loſſes 4.634: 1 
6.96 — 17.16; therefore the accrued Cenſity is 2571 
4.032 I 

—1.726=0:45. "Taking this therefore fm 1.810, 
its mathematical ſpecitic gravity will be 1,774. Then 
the loſs of 6.5 grains of oil of vitriol, whoſe ſpecific 
gravity by obſcrvation is 1,219, will be ſound to be 


4.66 3; bur of this, 2.95 grains are the loſs 
of 


3.55 grains of acid is 


— —ẽ — 


1.774 


acid was triol why 2 
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Contents, of the Water it contains, and the remainder 0,714 are 


&c. of the | id part. Then L is near- 
* the loſs of the mere acid pa 3 


N ly the true ſpecific gravity of the pure vitriolic acid. 


The ſpecific gravity of the moſt concentrated oil of 
vitriol yet made, is, according to M. Baume and Berg- 

man, 2.125. | 
Mr Kirwan now conſtructed a table of the ſpecitic 
gravities of vitriolic acids, of different ſtrengths, in a 
manner ſimilar to thoſe couſtructed for ſpirit of ſalt 
393 and ſpirit of nitre but for which, as well as the others, 
Quantity of We mult reter to Phil. Tranſ. vol. 71. He then pro- 
acid, alkall, eceded to find the proportion of acid, water, and fix- 
and water, ed alkali," in- vitriolated tartar as he had before done 
in vitriola- in ſal digeſtivus and nitre.—He found the ſalts re- 
3 1 ſulting from the. ſaturation of the ſame oil of tartar, 
with Portions of oil of vitriol, of different ſpecific gra- 
vities, to- wejgh-at a medium 12,45 grains. Of this 
weight only 11185, grains were alkali and acid. The 
remainder, therefore, was water, viz 0.6 of a grain, 


Conſequently 100 grains of perfectly dry tartar vitrio- 


late contain 21.58 grains acid, 4.82 of water, and 
65.67 of fixed vegetable alkali.— In drying this ſalt, a 
heat of 240 degrees was made ufc. of, to expel the 
adhering acid more thoroughly. It was kept in this 
heat for a quarter of an hour. Xs 
According to Mr Homberg, one French ounce, or 


with Mr 472.5 grains troy, of dry ſalt of tartar, required 297.5 


Horaberz grains troy, of oil of vitriol, whole ſpecific gravity 

accounted was 1.674, to ſaturate it: but by Mr Kirwan's calcu- 

for. ation, this quantity of fixed alkali would require 325 

| grains; a difference which, couſidering the different 

methods they made uſe of for determining the ſpeci- 

fic pravities (Homberg's method by menſuration, 

iviag it always leſs than Mr Kirwan's) the different 

9 — of their alkalies, &c. may be accounted in- 
conſiderable. = 


The ſalt produced, according to Mr Homberg, 


weighed 182 grains troy above the original weight of 
the fixed alkali ; but by Kirwan's experiment, it ſhould 
weigh but 87.7 grains morc.. It is hard to ſay (adds 
Mr Kirwan) h6w- Mr Homberg could find this great 
exceſs of weight, both in nitre and tartar: vitriolate 
unleſs he meant by the weight of the ſalt of rartar the 
weight of the mere alkaline part diſtiuct from the fix- 
ed air it contained : and indeed one would be tempted 
to think he did make the diſtinction ; for in that caſe 
the cxceſs of weight would be nearly ſuch as he de- 
termincd it.“ | i of 2 Ht 
From Mr Homberg's calculations, he inferred that 
one onunee {472.5 grains) of oil of vitriol contains 
291.7 grains of acid. Mr Kirwan compates.the acid 
only at 213.3 graias ; but Homberg made ndallowance 
for the water contained in tartar vitriolate; and ima- 
gined the whole increaſe of weight procceded from the 
acid that is united in it to the fixed alkali. Now the a- 
qucous part in 560 grains of tartar vitriolate amounts 
to 30 grains; che remaining difference may he attri- 
400 bmed to the 4 fferent degrees of deſiccation, &c. 
Specific On the acctous acid Mr Kirwan did not make any 
S of experiment; but by calculating from thoſe of Hom- 
arr berg, he finds that the ſpecine gravity of the pure 
; acetous acid, free from ſuperfluous water, ſhould be 
2.30, „It is probable (fays Mr Kirwan), that its 
affinity to water is not ſtrong enough to cauſe any ir- 
regular increaſe in its denſity ; at leaſt what can be 
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quantity. 


compoſition operated by, ea 


| 42.1 
expreſſed by three decimals : and hence its proportion Contents, 
1 5 and water may always be calculated from its os of the 
pecific quantity and abſolute weight.“ ern 
An kindred parts of liste tartar, or, as it 
ſhould rather be called, acetous tartar, contain, when 
well dried, 32 of fixed alkali, 19 of acid, and 49 parts 
of water.—The ſpecific gravity of the ſtrongeſt con- 401 
centrated vinegar yet made is 1.069. — It is more dif- Specific 
ficult to find the point of ſaturation with the vegetable gravity of 
than with the mincral acids, becauſe they containa muci- eng vi- 
lage that prevents their immediate union with alkalies; 8. 
and hence they are commonly uſed in too great quan- 
tity : they ſhould be uſed moderately hot, and ſuffi- 
cient time allowed them to unite, | 402 
_ From all the experiments above related, Mr Kirwan Vegetable 
concludes, 1. That the fixed vegetable alkali takes up fixed alka- 
an cqual quantity of the three mineral acids, and pro- Þ takes up 
bably of all pure acids; for we have ſeen that 8.2 _ * 
grains of pure vegetable alkali, that is, free from fix A1 the * 
ed air, take up 3.55 grains of cach of theſe acids ; and geral acids. 
conſequently 100 parts of cauſtic fixed alkali would - © 
require 42.4 parts of acid to ſaturate them. But Mr 
Bergman has found that 100 parts of cauſtic fixed ye- 
getable alkali take up 47 parts of the aerial acid; which, 
conſidering that his alkali might contain ſome water, 
differs but little from that alrcady given. It ſhould 
ſcem, therefore, that alkalies have à certain deter- 
mined capacity of uniting 10 acids, that is, to agiyen - 
weight of acids; and that this capacity is equally ſa- 
tiated by a given weight of any pure acid indiſcrimi- 
2 This weight is about 2.35 of the vegetable 
alkali. | . . 
2. That the three mineral acids, and probably al! 8 of 
Pure acids, take up 2.253 times their own weight of the alkali 
pure vegetable alkali, that is, are ſaturated by that neccſſary to 
| ” ſaturate the 
3. That the denſity accruing to compound ſub- gs 
ſtances, from the union of their compound parts, and jycreaſe gf 
exccecing its mathematical ratio, increaſes from a uni- denſity in 


nimunt, when the quantity of one of them is very ſmall compound 


in proportion to that of the other; to a maximum, When ſubltances. 
; 171 128 1 f | . 7 
their qualities diftcr leſs: but that the attraction, on | 


the coutrary, of that part which js in the ſmalleſt 

quautity to that which is in the greater, is at its maxi- , 

mum when the accrued denſity is at its minimum; but. Why de- 
not reciprocaliy,; and hence the point of ſaturation is compoſi. - 


probably, the maximum of denſity and the minimum of tious are 
ſenſible aitraction of one of.the parts. Hence no de- lome- 
tcd, by, mtfeans of a ſubſtance that has pens og 
a greater affinity with ouggartot a compound than with and ed 
the other, aud than theſehrts have with cach other, wiſe, 
can be ..completc, uule he minimum affinity of this 40 
third ſubſtance, be greiter than the maximum affinity Why the 
of the parts: alxcady uiid, Hence alſo few decom- 14-94 may 
poſitions are complete, g double affinity inter- 1 
venes ; and hence the laſt portions of the leparated ſtinately 
ſubſtance adbere {o-obſtinately to that with which adhere to 
it was firſt united; as all chemiſts have obſerved.— that with 
Thus, though acids have a greater affinity to phlo- which it 
giſton than the earths of the different metals have to s united. 
it, yet they can never totally dephloyiſticate theſe 14 
earths but only to a certain e ſo, though at- never tota 
c 


us Wy. : never total- 
moſpheric air, and particularly dephlogiſticated air, at- 1j Ade 


tracts ꝓhlogiſton more ſtrongly than the nitrous acid giſticate 
does, yet not even dephlogiſticated air can deprive the metallig 
nitrous acid totally of its phlogiſton ; as is evident from ext 


ihe 


322 


Contents, the red colour of the nitrous acid, when nitrous air and 
&c. of the de phlogiſticated air are mixed together. Hence mer- 
Lk. cury precipitated from its ſolution in any acid, even 

493 by fixed alkalies, conſtantly retains a portion of the 


Why pre- acid to which it was originally united, as Mr Bayen 


cipitates of has ſhown, Thus alſo the carth of alum, when preci- 


bay tl pitated in like manner from its ſolution, retains part 
pond wore of the acid; and thus ſeveral anomalous decompoſt- 


of the acid, tions may be cxplained. 

4% 4. That concentrated acids are in ſome meaſure phlo- 
Alkalics pilticated, and evaporate by union with fixed alkalics. 
phlogiſli- 5. That, knowing the quantity of fixed alkali in 
0 = oil of tartar, we may determine the quantity of real 
pure acid in any other acid ſubſtance that is difficult- 
aro 1y cecompolcd ; as the ſedative acid, and thoſe in ve- 
How to de- getables and animals. For 10.5 grains of the mild 
termine the alkali will always be ſaturated by 3.55 grains of real 
quantity of acid; and reciprocally, the quantity of acid in any 
cps _ acid liquor bcing known, the quantity of real alkali 
ST ** in any vegetable alkaline liquor may be found. 

| _ Having thus determined the 1 of acid con- 

tained in the liquids of that kin 
chemiſtry, as well as the ſpecific gravities of the acids 


411 themſelves, Mr Kirwan became deſirous of inveſtiga- 
Specific ting the gravity of fixed and volatile alkalies. But as 
provity of theſe ſubſtances are not caſily preſerved from uniting 
_ air. themſelves with fixed air, he was led to conſider the 
nel. gravity of this in its fixed ſtate, as an element neceſ- 

112 {ary for the calculation of the quantities of the alkalies, 
Specific To find the ſpecific gravity of the fixed vegetable 


vity of alkali, our author proceeded in a manner ſimilar to that 


red vegc- already deſcribed, excepting that he weighed it in 


wable alka» ether inſtcad of ſpirit of wine. The reſulis of his expe- 
I inveſti riments are. : ; 
gated, 9 — 3 ih: Cas: as "F | 
413 1. That 100 grains of this alkali contain about 6.7 
Quantity of rom of earth ; which, according to Mr Bergman, is 
earth con- ſiliceous. It paſſes the filter along with it when the 
wainedin it. alkali is not ſaturated with fixed air; fo that it ſcems 
to beheld in ſolution in the ſame manner as in the /z- 
414 h ſilicum. | fa 5 
Quantity of 2. The e of fixed air in oil of tartar and dry 
fixed air in vegetable fixed alkali is various at various times, and 


oil of tartar in various parcels of the ſame ſalt; but in the purer al- 


and _ kalics it may be reckoned at a medium 21 grains in 
Saz. 100; and hence the quantity of this alkali may very 
nearly be gueſſed at in any ſolution, by adding a known 


weight of any dilnte acid to a given ink on of ſuch a 


ſolution, and then weighing it again; for as 21 is to 
100, ſo is the weight loſt to the weight of mild alkali 
in ſuch ſolution. The ſpecific gravity of mild and per- 
fectly dry vegetable fixed alkali, four times calcined, 
free from ſiliceous earth, and containing 21 per cent. of 


fixed air, was found to be 5.05279. When it contains 


more fixed air the gravity is probably Higher, except 
when it is not perfectly dry ; and hence the ſpecitic 
gravity of this alkali, whencauſtic, was ſuppoſed by Mr 
Firwan to be 4.234. For this reaſon the fixed alkalies, 
when united to aerial acid, are ſpecifically heavier than 


Ar Wit. when united either to the vitriolie or nitrous. Thus 
Con's ac. Mr R. Watſon, in the Philoſophical Tranſactions for 
count of 1770, informs us, that he fonnd the ſpecific gravity of 


the ſpecific dry ſalt of tartar, including the ſiliceous earth it natu- 

ravity of rally contains, to be 2.761 ; whereas the ſpecific gravity 
falt of tar- of vitriolated tartar was only 2.636, and that of nitre 
wats Kc. 1.933. The reaſon why nitre is ſo much lighter than 
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on their age; the oldeſt containing moſt fixed air, Our fixed air in 


uſually employed in 


the ny, ay we alkali. When the correction is properly 


of nitre, perfectly dry, contain 30.86 of acid, 66 of al- 


nitre contain 29.89 of mere acid, 63.97 of alkali, and 
6.14 of water, An hundred 


Fd 


Theory. 


tartar vitriolate is, that it contains much more water, Contents, 
and the uniouof the acid with the water is leſs intimate, &c. of the 

Impurc vegetable fixeda)kalics, ſuch as pearl-ath, pot- Salts. 
aſhes, &c. contain more fixed air than the purer kind. 416 
According to Mr Cavendiin, pearl-aſh contains 28.4 Why nitre 
or 20.7 per cent, of fixed air. Hence in lyes made from is ſo much 
theſe ſalts, of equal ſpecific gravities with thoſe of a lighterthan 
purer alkali, the quantity of ſaline matter will proba- 1 
bly be in the ratio of 28.4 or 28.7 to 21 ; but this ad- 477 
ditional weight is only fixed air. Much alſo depends Quantity of 


author alſo gives a table of the ſpecific gravities of ditter- pure. vege- 
ent ſolutious of vegetable fixedalkali, in a manner ſimilar table alka- 
to what he had done before with the acids. He begins lies _ 
with 64.92 grains of a ſolution containing 26.25 * . 
grains of ſalt, and 38.67 of water. The accrued den- gi | 
ity he finds to be. O50, the mathematical ſpecific gra- 
vity 1.445, and the ſpecific gravity by obſervation 
1.495. By continually diluting the ſolution contain- 
ing the ſame quantity of ſalt, he brings the abſolute 
weight of it at laſt to 341.94 grains, of which 317.49 
are water; the accrued denſity 0.01, the mathema- 
tical ſpecific gravity 1.061, and the ſpecific gravity by 
%%ſ“iä 8886 hed 418 
In a ſubſequent paper on this ſubject, Philoſophical Quantity of 

Tranſactions, vol. 72, p. 179, our author corrects a acid taken 
ſmall miſtake concerning the quantity of acid taken up VP by mild 
by 10.5 grains of mild vegetable alkali. In his former ann: rpg 
computations he had made no allowance for the ſmall! ex 
quantity of earth contained in this quantity of alkali; 
which, though inconſiderable in it, becomes of conſe- 
quence where the quantities are large. The error, how- 
cver, occaſioned by this omiſſion, is ſenſible in his calcula- 
tions concerning the quantities of acid alkali, &c. con- 
tained in the neutral ſalts, as well as in that concerning 


made, he ſays, it will be found that 100 grains of ſuch al- 
kali, free from earth, water, and fixed air, take up 46.77 
of the mineral acids, that is, of the mere acid part; and 
100 grains of common mild vegetable alkali take up 419 
36.23 grains of real acid. An hundred grains of per- Of the 
fectly To tartar vitriolate contain 30.21 of real acid, quantity of 
64.61 of fixed alkali, and 5.18 of water. Cryſtallized ingredients 

tartar vitriolate loſes only one percent. of water in a heat in vitrio- _ 
in which its acid is not ſeparated in any degree ; and lated tare | 


- ' t pe 
therefore contains 6.18 of water. An hundred grains as. 


kali, and 3.14 of water ; but in cryſtallized nitre the 
proportion of water is ſomewhat greater ; for 100 

grains of thoſe cryſtals being expoſed to a heat of 
1800 for two hours, loſt three grains of their weight 

without exhaling any acid ſmell ; but when cxpoſed to 
a heat of 200 degrees, the ſmell of the nitrous acid is 42 
diſtinctly perceived. Hence 100 grains of cryſtallized in nitre ; 


| rains of digeſtive ſalt 
perfectly dry, contain 29.68 of marine acid, 63.47 of 
alkali, and 6.85 of water. One hundred grains of Pr TY 
cryſtallized digeſtive ſalt loſe but one grain of their In gigeſtive 
weight before the ſmell of the marine acid is perceived; ſalt. 
and hence they contain 7.85 grains of water. 
Another miſtake, more difficult to be corrected, was 
his ſuppoſing the mixtures of oil of vitriol and water, 
and ſpirit of nitre and water, had attained their maxi- 
mum of denſity when they had cooled to the tempera- 
| | tnxe 


Theory. 
Contents, tare of the atmoſphere ; which at the time he made the 
&c. of the experiment was between 50% and 60% of Fahrenheit. 
Salts. The mixture with oil of vitriol had been ſuffered to ſtand 
"Mn. - ſix hours; bat when the acid was ſo much diluted as 
Time re- to occaſion little or no heat, it was allowed to ſtand on- 
quired by ly for a very little time, Several months afterwards, 
mixtures however, many of theſe mixtures were found much 
of mineral qenſer than when he firſt examined them; and it was 
acids and diſcovered, that at leaſt twelve hours reſt was neceſ- 
2 1 4 ſary before concentrated oil of vitriol, to which even 
Ss twice its weight of water is added, can attain 1ts ut- 
denſity, moſt denſity; and ſtill more when a ſmaller pro- 
portion of water is uſed. Thus when he made the 
mixture of 2519.75 grains of oil of vitriol, whoſe ſpe- 
cific gravity was 1.819, with 180 of water, he found its 
denſity ſix hours after 1.771, but after 24 hours it was 
1.798 : and hence, according to the methods of cal- 
culating already laid down, the accrued denlity was at 
| leaſt .064 inſtead of. 45. But by uſing oil of vitriol 
ſtill more concentrated, whoſe ſpecific gravity was 
1.8846, he was enabled to make a ſtill nearer approxi- 
mation ; and found, that the accrued denſity of oil of 
vitriol, whoſe ſpecific gravity is 1.819, amounts to 
o. 104, and conſequently its mathematical ſpecific gra- 
vity is 1.715. Six grains and a half of this oil of vi- 
triol contained, as has been already obſerved, 2.55 of 
mere acid, and the remainder was water. The weight 
of an equal bulk of water is 3.79 grains ; and ſubtrac- 
ting from this the weight of the water that enters 
into the compoſition o 
be found, that the weight of a bulk of water equal to 
the acid part is 0.84; and conſequently the ſpecific 
ravity of the mere acid part is 4.226. Thus, by con- 
833 the mixtures to reſt at leaſt 12 hours, 
until the oil of vitriol was diluted with four times its 
weight of water, and then only ſix hours before the 
bee of the mixtures was examined, he conſtructed 
another table, in which 1000 grains of 11quor contain- 
cd 612.05 of pure acid, 387.95 of water, the ac- 
crued denſity being. o/, and the mathematical ſpecific 
gravity 1.877. Increaſing the quantity of water till 
the acid weighed 7000 grains, and the water 6327.95, 
he found the accrued denſity .059, and the mathema- 
tical ſpecific gravity 1.069. By a ſimilar correction 
of his experiments on the acid of nitre, he found its 
denſity to be 5.530; a ſimilar table was conſtructed 
for it, for which we refer our readers to the 72d vo- 
423 lume of the Philoſophical Tranſactions. 
Alteration Theſe experiments were made when the thermome- 
of the den- ter ſtood between 500 and 60% of Fahrenheit; but, as 
tity of acids jt might be ſuſpected that the denſuy of acids is con- 
by various ſiderably altered at different degrees of temperature, he 
degrees of 2 3 5 
beat. endeavoured to find the quantity of this alteration in 
the following manner: To calculate what this denſit 
would be at 55%, he took ſome dephlogiſticated ſpirit 
of nitre, and examined its ſpecific gravity at different 
degrees of heat; which was found to be as follows, 


Degrees Specific 
of heat. gravity. 
30 1.4653 
46 1. 4587 
86 1.4302 
120 1.4123 


The total expanſion of this ſpirit of nitre, therefore, 


from 30 to 120 degrees, that is, by 90 of heat, was 
©0527; for 1. 460g 4123+.0527. By which we ſee, 


Hrn 


mercury in the liquor. 


the oil of vitriol, it will 


| 423 
that the dilatations are nearly proportional te the de- Contents, 
grees of heat: for beginning with the firſt dilatation &c. of the 
from 30 to 46 degrees, that is, by 16 degrees of heat, Salts. 
we find that the difference between the calculated and 
obſerved dilatations is only ,32, ; a difference of no 
conſequence in the preſent caſe, and which might ariſc 
from the immerſion of the cold glaſs-ball filled with 
In the next caſe the differ- 
ence is ſtill leſs, amounting only to , #7... | 

With another, and ſomewhat ſtronger ſpirit of nitre, 
the ſpecific gravities were as follow: 


Degrees | $pecific 
of heat. _ gravity. 
34 1.4750 
49 I.4653 
150 1.3792 


Here alſo the expanſions were nearly proportional to 


the degrees of heat; for 1169 of heat, the difference 


between 34 and 150, produce an expanſion of o.o9 58 
and 15* of heat, the difference between 34 2 49, 


produce an expanſion of 0.0097 ; and by calculation 


0.0123: which laſt differs from the truth only by 
1 6T* OT | | | 7 84 
From this experiment we ſee, that the ſtronger the Strum the 
ſpirit of nitre is, the more it is expanded by the ſame rit of nitre 
egree of heat; for if the ſpirit of nitre of the laſt ex- More 
periment were explained in the ſame proportion as in Pames 
the former, its dilatation, by 116 degrees of heat, uw and 
ſhould be 0.0679 ; whereas it was found to be 0.0958, why.. 
As the dilatation of the ſpirit of nitre is far great- 
er than that of water by the ſame degree of heat, and 
as it conſiſts only of acid and water; it clearly follows, 
that its ſuperior dilatability muſt be owing to the acid 
part: and hence the more acid that is contained in 


any quantity of ſpirit of nitre, the greater is its dilata- 


bility, We might therefore ſuppoſe, that the dilata- 

tion of nitre was intermediate betwixt the quantity of 

water it contains and that of the acid. But there 

exiſts another power alſo which prevents this ſimple re- 

ſulr, viz. the attraction of the acid and water to cach 

other, which makes them occupy leſs ſpace than the 

ſum of their joint volumes; and by this condenſation our 425 

author explains his phraſe of accrued denſity. Taking Exat 

this into the account, we may conſider the dilatation quantity of 

of the ſpirit of nitre as equal to thoſe of the quan- 3 

titics of water and acid it contains, minus the con- A Pirit of 

. 0 n, 

denſation they acquire from their mutual attraction; 

and this rule holds as to all other heterogeneous com- 

pounds. | 5 426 
To find the quantities. of acid and water in ſpirit of Of the 

nitre, whoſe ſpecific gravity was found in degrees of quantities 


temperature different from thoſe for which the table of acid and 


was conſtructed, viz. 54%, 55, or 56“ of Fahrenheit, 7957 29m 
the ſureſt method is to find how much that ſpirit of irg of. 
nitre is expanded or condenſed by a greater or leſſer de- =_ 
es of . heat ; and then, by the rule of proportion, 

nd what its denſity would be at 55% But if this 
cannot be done, we ſhall approach pretty near the truth 


if we allow 4.2, for every 159 degrees of heat above or 


below 559 of Fahrenheit, when the ſpecific gravity 


is between 1.400 and 1.500, and %, when the ſpe- 
cific gravity is between 1.600 and 1.800. — The di- 
latations of oil and ſpirit of vitriol were found to be ex- 


ceedingly irregular, probably by reaſon of a white 


foreign matter, which is more or leſs ſuſpended or diſ- 
ſolved in it, according to its greater or leſſer dilution; 


424 
Contents, and this matter our author did not ſcparate, as he in- 
c. of the tended to try the acid in the ſtate in which it is com- 
Gans. monly uſed, In general he found that 159 of heat 
cauſed a difference of above , in its ſpecific gravity, 

427 when it exceeds 1.300, and of „, when its ſpecitic 
Dilatation gravity is between 1.400 and 1,300—The dilatations of 
of ſpirit of ſpirit of ſalt arc very nearly proportional to the degrees 


ſalt b ars by t! i 
e e of heat, as appears by the following table, 


Degrees cific 
N * of Al — 
— 5 1.1916 
54 1.1860 
66 1.1820 
1 1.1631 


Hence , ſhould be added or ſubtracted for every 


219 above or below 55“, in order to reduce it to 55“, 

the degrec for which its proportion of acid and water 

Was 1 The dilatability of this acid Is much 

greater than that of water, and cven than that of the 

423 Uitrous acid of the ſame denſity, 

Quantityof Our author next proceeds to conſider the quantity of 
pure acid pure acids taken up at the point of ſaturation by the 
taken up by Various ſubſtances they unite with, —He begins with 
es, the mineral alkali, Having rendered a quantity of this 
* cauſtic in the uſual manner, and evaporating one ounce 


Mineral al- of the cauſtic ſolution to perfect dryneſs, he found it 


kali how to contain 20.25 grains of ſolid matter, He was al- 
prepared ſured, that the watery part alone exhaled during eva- 
for theſes poration, as the quantity of fixed air contained in it 
expert” was very ſmall, and to diſſipate this a much greater 
5 heat would have been os ek than that which he 
uſed, This dry alkali was diſſolved in twice its weight 

of water; and ſaturating it with dilute vitriolic acid, 

he found it to contain 2.25 grains of fixcd air ; that be- 

ing the weight which the ſaturated ſolution wanted of 

being equal to the joint weights of water, alkali, and 

430 ſpirit of vitriol employed. 5 | 

Quantityof The quantity of mere vitriolic acid neceſſary to ſa- 
vitriolic turate 100 grains of pure mineral alkali was found to 
2 2 be 60 or 61 grains; the ſaturated ſolution thus form- 
3 it. ed being evaporated to perfect dryneſs weighed 36.5 


grains; bur of this weight only 28.38 were alkali 
431 and acid; the remainder, that is, 8.12 grains, there- 
Quantity of fore, were Water. Hence 100 grains of Glanber's 


ingredients ſalt, perfectly dried, contained 29.12 of mere vitriolic 


in Glau- 


bers Cale. acid, 43.6 of mere alkali, and 22.28 of water. But 


Glauber's ſalt cryſtallized contains a mach larger pro- 
portion of water; for 100 grains of theſe cryſtals heat- 
ed red hot loſt 55 grains of their weight; and this loſs 


* 


Mr Kirwan ſuppoſes to ariſe merely from the evapo- 


ration of the watery part, and the remaining 45 con- 
tained alkali, water, and acid, in the ſame propor- 
tion as the 100 grains of Glauber's ſalt perfectly dried 
abovementioned, Then theſe 45 contained 13.19 
grains of vitriolic acid, 21.87 of fixcd alkali, and 9.94 
of water: conſequently 100 grains of cryſtallized Glau- 
ber's ſalt contains 13.19 of vitriolic acid, 21.87 of al- 
432 kali, and 64.94 of water, | | 
Quantityof On ſaturating the mineral alkali with dephlogiſti- 
mineral al- cared nitrous acid, it was found that 100 grains of the 
kali taken Alkali took np 57 of the pure acid in the experiment 


Land he moſt depended upon; though in ſome others this 
cated nji= quantity varied by a few grains: he concludes, there- 


trous acid; ſore, that the quantity of alkali taken up by this acid 


is ncarly the ſame as that taken up by the vitrio- 


2 
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and 45 of water. 


go of fixed air. 


Theory. 
lic. Suppoſing this quantity to be 57 grains, then 100 Contents, 
grains of cubic nitre, perfectly dry, contain 30 of acid, &. of the 
52.13 of alkali, and 17.82 of water: but cubic nitre Sala. 


cryſtallized contains ſomething more water ; for 100 


grains of theſe cryſtals loſe about four by gentle dry- 

ing; therefore 100 grains of the cryſtallized ſalt cou- 

tain 28.3 of acid, 50.09 of alkali, and 21.11 of wa- 

LEE bY 
An hundred grains of mineral alkali require from By marine 

63 to 66 or 67 grains of pure marine acid to ſaturate acid. 


it; but Mr Kirwan ſuppoſes that one rcaſon of this 


varicty is, that it is exceeding hard to hit the true 
point of ſaturation, Allowing 66 prains to be the. 
quantity required, then 1co grains of perfectly dry 
common ſalt contain nearly 35 grains of real acid, 
53 of alkali, and 13 of water; but 1co grains of the 
cryſtallized ſalt Joſe five by evaporation ; ſo that 1co 
* of theſe cryſtals contain 33.3 of acid, 50 of al- 
ali, and 16.7 of water. I I9 | 424 
The proportion of fixed air, alkali, and water, was Proportion 
thus inveſtigated : 200 grains of theſe cryſtals. were of fixed air, 
di ſſolyed in 240 of water; the ſolution was ſaturated alkali, and 
by ſuch a quantity of ſpirit of nitre as contained 4 Water, in. 
of pure nitrous acid; whence it was inferred that veſtigated 
theſe 200 grains of falt of ſoda contained 70 of pure 2 
alkaline ſalt. The faturated ſolution weighed 40 Sy 
grains leſs than the ſum of its original weight, and 
that of the ſpirit of nitre added to it; conſequently it 
loſt 40 grains of fixed air. The remainder of the ori- 
ginal weight of the cryſtals therefore muſt have been 
water, viz. go grains, Conſequently 100 prains of 
theſe cryſtals contained 35 of alkali, 20 of fixed air, 433 
This proportion difters conſiderably Differences 
from that aſſigned by Mr Bergman and Lavoiſier, which with M. 
our author imputes to their having made uſe of ſoda Bergman 
recently cryſtallized ; but Mr Kirwan's had been made and Lavoi- 
for ſome months, and probably loſt much water and "_ mg 
fixed air by evaporation, which altered the proportion vi 3 
of the whole. According to the calculations of Berg- : 
man and Lavoiſier, 100 grains of this alkali take up 
The ſpecific gravity of the cryſtalli- 
zed mineral alkali, weighed in ether, found to be 
1.421. : 2 | . 436 
The proportion of the different ingredients in vo- Propor- 
latile alkalies can only be had from the experiments tions of in- 
lately made by Dr Pricſtley concerning alkaline air. Eredients 
He informs us, that % of a meaſure of this, and one in volatile 
meaſure of fixed air, ſaturate one another. Phy, 
ſuppoſing the meaſure to contain 100 cubic inches, 
195 cubic inches of alkaline air take up 1co of fixed 
air; but 185 cubic inches of alkaline air weigh at a 
medium 42.55 grains, and 1co cubic inches of fixed 
air weigh 57 grains; therefore 1co grains of pure 
8 alkali, free from water, take up 134 of fix- 
ed air. | 
On expelling its aerial acid from a quantity of this 
volatile alkali in a concrete ſtate, and formed by ſub- 
limation, he found, that 53 grains of it were fixed 
air: according to the preceding calculation, 100 grains 
of it ſhould contain 39.47 of real alkali, and 7.53 of 
water, the reſt being fixed air,— On ſaturating a quan- 
tity with the yitriolic, nitrous, and marine acids, 100 
grains of the mere alkali were found to take up 1c6 
of mere vitriolic acid, 115 of the nitrous, and 130 of 
the marine acid. The ſpecific gravity of the volatile 
| | alkali 


W 


Theory. 
Contents, alkali weighed in ether (8) was 1.4076. The propor- 
Kc. of the tion of water in the different ammoniacal ſalts could not 
Salts. be found on account of their volatility ; but was ſup- 
poſed to be very ſmall, as both volatile alkali and 
fixed air cryſtallize without the help of water when in 
437 an aerial ſtate, 5 
Experi- In making experiments on calcareous earth, it was 
ments on firſt diſſolved in nitrous acid; and after allowing for 
calcareous the loſs of fixed air and water, 100 grains of the pure 
a earth was found to take up 104 of nitrous acid; but 
only 91 or 92 of mere vitriolic acid were required to 
precipitate it from the nitrous ſolution, _ 
Quantity Of the marine acid 100 grains of the pure calcare- 
of marine 015 earth require 112 for their ſolution, The liquor 
acid ſatu- at firſt is colourleſs, but acquires a greeniſh colour by 
rated by ſtanding. | | | | 
this earth. ee gypſum varies in its proportion of acid, 
Prot water, and carth ; 100 grains of it containing from 
of ingre- 32 to 34 of acid and likewiſe of earth, and from 26 to 
dients in 32 of watcr, 

carth, 29.44 of acid, and 38.56 of water, 


433 


natural When 
zypſum; well dried, it loſes about 24 of water; and therefore 
contains 42 of carth, 39 of acid, and 19 of water, per 
440 hundred. | V | 
In nitrous Nitrous ſelenite (ſolution of calcareous earth in ni- 
ſelenite; trous acid) carefully dried, contains 33.28 of acid, 32 
of carth, and 34.72 of water. | | 
The ſame quantity of marine ſclenite (ſolution of 
calcareous earth in marine acid), well dried, in ſuch a 
manner as to loſe no part of the acid, contain of the 
442 latter 42.56, of carth 38, and of water 19.44. 
Calcined Magneſia, when perfectly dry and free from fixed 


will not heat. Even the ſtrongeſt nitrous acid did not act up- 
diſſolve in 


ich. On it in 24 hours in the temperature of the atmoſphere ; 

but in a heat of 180®, the mineral acids, diluted with 
four, or even fix, times their quantity of water, had a 
very ſenſible effect upon it; but the quantity of acid 


how much was neceſſary for ſolution, except by preci- 
pitation after it had been diſſolved. For this purpoſe 


it appeared that 100 grains of pure magneſia take up 
125 of mere vitriolic acid, 132 of the nitrous, and 145 
of the marine. All of theſe ſolutions appeared to con- 
tain ſomething gelatinous; but none of them reddened 


443 B8reeniſh on ſtanding for ſome time. 


Proportion 
of the in- tain 45.67 of mere vitriolic acid, 36.54 of pure carth, 


| gredients and 17.83 of water. Solution of common Epſom ſalt, 
TFofom falt, however, reddens vegetable blues, and therefore con- 
pſom ſalt; 


444 fains an exceſs of acid. A like quantity of nitrous 


In nitrous 
Epſom. carth, and 37.36 of water. 
445 Epſom cannot be tolerabl 
Cannot he 
== found in 

marine Ep- 
Lom. 
446 

0 alum con- 


The ſolution of marine 

dried without loſing much 

of its acid together with the water. The ſpecific gra- 

vity of this earth is 2. 3296. : 
Moſt writers on chemiſtry have ſaid that earth of 

alum contains ſcarce any fixed air ; but Mr Kirwan 
Vol. IV. 


_— 
— 


CHE MIS TRY, 


The artificial gypſum contains 32 of 
to prevent it from tinging vegetable blues of a 


ma air, cannot be diflolved in any of the acids without 


rendered quite clear by 500 times its quantity of wa- 


- diſhpated by heat rendered it impoſſible to aſcertain 


the cauſtic vegetable alkali was employed ; by which 


vegetable blues; and that in the marine acid became 


An hundred grains of perfectly dry Epſom ſalt con- 


Epſom, well dried, contains 35.64 of acid, 27 of pure 


applying a heat of 200% towards the end, 123 grains 


425 

found that it contained no leſs than 26 per cent. though Cor tents, - 
it had been previouſly kept red-hot for half an hour, Kc. of the 

It difſolved with a moderate efferveſcence in acids un- Salt. 

til the heat was raiſed to 2200; aſter which the ſolu- 

tion was found to have loſt weight in the proportion 

abovementioned, | 447 
An hundred grains of this earth, deprived of the Quantity 


7 


fixed air, require 133 of the pure vitriolic acid to diſ- ol ingre- 
ſolve them. The ſolution was made in à very dilute e "7 
ſpirit of vitriol, whoſe ſpecific gravity was 1.093, and 
in which the proportion of acid to the water was near- 

ly as 1 to 14, It contained a flight exceſs of acid, 
turning the vegetable blues to a browniſh red; but it 
cryſtallized when cold, and the cryſtals were of the 
form of alum, Our author, therefore, is of opinion, 

that this is the true proportion of acid and carth to be 

uſed in the formation of that ſalt, thongh there was 443 
not water enough to form large cryſtals, Perceiving This ſalt al- 


that the liquor contained an exceſs of acid, more ways con- 


A ; £2 tains an ex- 
carth was added; but thus it was found impoſſible jm ee 
red colour until à precipitation was formed: and e 
even when this was the caſe, though one part of 
the ſalt fell in the form juſt e yet the reſt 
would ſtill redden vegetable blues as before; though 
here our author doubts whether this be a mark 
of acidity. An hundred grains of alum, when dried, 
contain 42.74 of acid, 32.14 of earth, and 25.02 of 
water; but cryſtallized alum loſes 44 per cent. by deſic- 
cation: therefore 100 grains of it contain 23.94 of ,,, ä 
acid, and 58.06 of water, An hundred grains of this Proportion 
pure earth take np, as near as can be judged, 153 of of pure 
pure nitrous acid. The ſolution ſtill reddened vege- earth of 
table blues; but after the above quantity of earth was —_ maten 
added, an inſoluble falt began to precipitate, The e! n 


ſolution, when cold, became turbid, and could not be ee 


i 450 
ter. An hundred and ſeventy-three grains of pure ny marine 


marine acid are required for the diſſolution of 100 acid. 
grains of earth of alum, but the liquor ftill reddened 
v@ctable blues. After this an inſoluble ſalt was form- 
ed; but it is difficult to aſcertain the beginning of its 
formation precifely both in this and the preceding 
caſes, The ſpecitic pravity of pure argillaceous earth, 
containing 25 per cent. of fixed air, is 1.9901. 431 
In the experiments made by our author on metals, Experi- 
the acids employed were ſo far dephlogiſticated as to ments on 
be colourleſs ; the metals were for the moſt part redu- metals, 
ccd to filings, or to fine powder in a mortar, They „ 45* 
were added by little and liitle to their reſpective men- 1 | 
ſtrua ; much more being thus diſſolved than if the ſolving -— 
whole had been thrown 1n at once, and the ſolution - vg 
was performed in glaſs vials with bent tubes. 


An hundred grains of bar- iron, in the temperature 8 


of 560, an yg for their ſolution 190 grains of the real of iron ta- 


acid, who e proportion to that of the water, with ken up by 
which it ſhould be diluted, is as x to 8, 10, or 12, the vitriolie 


It would act on iron, though its proportion were id. 
greater or leſſer, though not fo vigorouſly ; but by 


3 H of 


= tains a 
— grcatquan- 
tiity of fix- 


ed air, Water. 


(3) The fixed and volatile alkalics were weighed in ether on account of their great ſolubility in. 


—— —u— — — AY OOO Ir AA” „% * 


iron in vi- 


marine 
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Contents, of real acid would be ſufficient, The air produced by 
Ac. of the this ſolution is entirely iuflammable, and generally 
Salts. amounts to 115 cubic inches. | 
454 By the afliftance of a ſtrong heat, iron is alſo ſoluble 
Quantity in the concentrated vitriolic acid, though in ſinaller 
ol inflam- quantity; and inſtcad of inilammablec air, a large quan- 
mable air tity of vitriolic air is produced, and a little fulphur is 
produced. ſublimed towards the end. The reaſon of this Is, that 
Why eitel. the concentrated vitriolic acid, containing much leis 
olic air is ſpeciſic fire than the dilute kind, cannot expel the 
predeccd phlogiſton in the form of inflammable air (which ab- 
y difſol- forbs a vaſt quantity of fire), but unites with it when 


Ling iron further dephlegmated by heat, and thus forins both vi- 


in concen- 


trated oil t Tiolic air and ſulphur. 


An hundred grains of iron 


of vitriol. dillolved without heat afford more than 300 of vitriol; 


and 100 grains of vitriol, Wheu cryſtallized, contain 

25 of iron, 20 of real acid, and 55 of water, When 
calcined nearly to redneſs, theſe cryſtals loſe about 40 
436 per cent, of water. | 


Solution of The calces of iron arc ſoluble in the vitriolic acid 


thecalcesof according to the quantity of phlogiſton they contain 
the more phlogiſticated being more readily ſoluble, and 


triolic acid. thoſe which arc dephlogiſticated leſs fo. The latter 


not only require more real acid for their ſolution, but 


afford 74 a thick liquor or magma by cvaporalion, 
That ofthe inſtcad of cryſtals like the others, Hence alto ſolu- 


ede tions of iron, when newly made, diminiſh, and conte- 
ticated cal- 


f iron | ; | x ; | 
bra 10 gradual emiſſion of phlogiſton ; at the ſame time that 


cryſtallize. the calx, becoming, more and more dephlogillicated, 
e gradually falls to the bottom, unleſs more acid be added 
458 to keep it in ſolution. ; 

Proportion An hundred grains of iron require for their ſolution 
of iron dif- in nitrous acid 142 grains of real acid, ſo diluted that 


_ in its proportion to water ſhould be as 1 to 13 07 14; 
3 and when this laſt proportion is uſed, the heat of a 


candle may be employed for a few ſeconds, and the 

acceſs of common air prevented. 

inches of nitrous air are produced, the reſt being ab- 

ſorbed by the ſolution, and no red yapours appear. 

But if the proportion of acid aud water be as 1 to 8 

or 10, a much preatcr quantity of metal will be de- 

479 hlogiſticatcd by the application of heat, though very 
Quantity Jittle of it be held in ſolution A hus, trom 100 grains 


_ of nitrous of jron Mr Kirwan has obtained 83.27 cubic inches of 


= bo neg niirous 4ir ; and by diſtilling the ſolution, a {till greater 


this ſolu- duantity may be obtained which had been abſorbed. 
tion, Lhe reaſon that nitrous ſolutions of iron or other me- 

460 tals yicld no iaſtammable air is, becauic this acid has 
Why no in- leſs affinity to waicr, aud more to phlogiſton, than the 
fammable vitriolic, and likewiſe contains much lets fire than cither 


rac 2 that or the marine (ſee no 278); and therefore unites 
pro 2 * phlogiſton, int cad of barcly expelling it. Hence 
Vitriolic alſo the vitriolic acid, though united with 30 times its 
acid acts Weight of water, will (till vitibly act on iron, and ſe- 
vn gn in parate inffammable air in the temperature of 559; 
Ae . whereas nitrous acid, dilſted with 15 times its weight 


of water, has no perceptible effect on the metal in that 


lute fate - k 
W 6 15 temperature. The calces of iron, if not too much de- 
"ur phlopiſticated, are alſo ſoluble in the nitrous acid. 


„ Two hundred and fifteen grains of real marine acid 
Iron taken are required for the ſolution of 100 grains of iron. 
up by the When the proportion of water to the acid is as four to 


acid one, it ctferycices rather too violently with the metal; 


2 


CHE MIS TRY. 


tatcs ot the metal arc greeniſh. 


quently phlogifticate, the ſupcrincumbeut air by their 


Thus about 18 cubic 


of rcal marine acid, as well as the alliſtaticc of a mode- 


Theory, 


and heat is rather prejudicial, as it volatilizes the acid. Contents, 
No marine air flics off; and the quantity of inf am- Kc. of the 
mable air is exactly the ſame as with Ciluted vitriolic . 
acid. The calces of iron arc alio ſoluble in marine 46 
acid, and may be diſtinguiſhed by their redcith colour Calces of 
when precipitated by fixcd alkaltes, while the precipi- iron preci- 
pitated of 


An hundred and cighty-three grains of real vitriolic * reddiſh. 
colour from 


acid are required to ditiolve att hundred grains of cop- their ſolu- 
per; the proportion of acid to that of water being as 1 tion in ma- 
to 1.5, or at leaſt as 1 te 1.7; and a ſtrong heat muſt zinc acid. 
alſo be applicd. Mr Kirwan ſays he never could diflolve 464 
the whole quantity of copper; but to diſtolve a given Proportion 
quantity of it, a ſtill greater heat muſt be employed in of copper 
k - diſſolved 
the proportion of 28 to 100; but this reſiduum alſo is p „itriolic 
cho. : | Dag pas, y vitriolic 
ſoluble by adding more acid. Copper dephlogiſticated acid. 
in this manner is ſoluble by adding warm water to the 
maſs. 5 | A 
By treating 128 grains of copper in this manner, we Inflamma- 
obtain 11 cubic inches of inflammable air and 65 of blend vi- 
vitriolic acid air. M hen inflammable air was obtained, triolie acid 
however, our author tells us the acid was a liitle more 8 
aq cous. The reaion why copper cannot be dephlo- e ag | 
gliticated by dilute vitriolic acid, or even by the con- copper in 
centrated kind without the aſhiſtance of heat, is its vitriolic a» 
ſtrong attraction to phlogiſton, and the great quantity cid. 
it contains. | 8 
An hundred grains of vitriol of copper contain 27 Wages 
of metal, 30 of acid, and 43 of watcr; 28 of which hs a 
laſt are loſt by cvaporation or flight calcination, An eq upon by 
hundred grains of copper, when diflolycd, afford 373 dilute vi- 
of blue vitriol, Sn trriqlic acid. 
An hundred grains of copper require 130 of pure 407 
nitrous acid for their diflolution. If the acid be ſo Freportion 
far diluted that its pioportion of water be as 1 10 14, 1 | 
the alliftance of heat will be neceſſary, but not other- blue vi- 
wiſe, This ſolution aflords 67; inches of nitrous triol. 
air. — The calces of copper are ſoluble in the nitrous 468 
acid. | any 
A like quantity of this metal requires 1190 grains af 
rate heat, to diſſolve them; the proportion of water = "vans 


being as 43 to 1. By employing a greater heat, more 469 
of the acid will be requilite, as much more will bc diſ In marine 
ſipated : the concentrated acid acts morc viporoutly.— Acid. 
Calces of copper are likewiſe foluble in the marine a- 
cid, though leſs calily than iu the nitrous, 470 
The vitriolic acid ditlolves tin but in ſmall quantity; Ad ion of 
an hundred grains of the metal requiring tor their 10- the vitrio- 
lution 872 of real acid, whoſe praportion to water lic acid in 
ſhould not be leſs than 1 to 0.9, A ſtrong heat is alſo . 
required. When the action of the acid has ceaſed, 
ſome hot water ſhould be added to the turbid ſolution, 
and the whole again heated. The metal is {oluble in 471 
a more dilate acid, but not in fuch quanrtity.—T hc Infl-r-ma- 
ſolution abovementioned affords 70 cubic inches of in- ble an ab- 
flammable air.— The calces of tin, excepting that pre- 2 e 
Fe x - is the ſoluti- 
cipitated from marine acid by fixed alkalies, are inſo- _ 
luble in the vitriolic acid, 472 
An hundred grains of. tin require 1200 of real ni- Tin diſſol- 
trous acid; whoſe proportion of water ſhould be at ved in ni- 
leaſt 25 to 1, and the heat employed not exctedin g trous acid. 
60% The quantity of air aftorded by ſuch ſolution is 
only 10 cubic inches, and it is not nitrous, The ſo- 
; lutzon 


vitriolic 


With ni- 


„ 


Theory. | 
Contents, lution is not permanent; for in a few days it depoſies 
&c. of the 4 whitiſh calx, and in warm weather burſts the vial. 
Salts The calces of tin are inſoluble in this acid. 

772 Four hundred and thirtcen grains of pure marine 
lu marine acid are required to dillolve 100 grains of tin, the pro- 
acid. portion of water being as 47 to 1. The alliſtance of 

4 moderate heat is alſo rcquirkd. About go cubic in- 
ches of inflammable, and 10 of marine air, are afford- 
ed by the ſolution ; but the calces of tin are nearly 

474 inſoluble in this acid. 5 
Lead with An hundred grains of lead require 600 grains of 
real vitriolic acid for their folution, the proportion 
acid. being not leſs than 1 of acid to 7, of water; and it 


will ſtill be better if the quantity of water be leſs : for 


which reaſon, as in copper, a greater quantity of me- 

tal thould be employed than what is expected to be 

| diffolved. A ſtrong heat is alſo requiſite; and hot 
475 Water ſhould be added to the calcined maſs, though in 
Scarce ſo- {mall quantity, as it occaſions a precipitation.— This 
luble in metal is alſo ſoluble, but very ſparingly, in dilute vi- 
dilute vi- rriolic acid. Its calces are ſomething more ſoluble, An 
triolic acid. hundred grains of vitriol of lead, formed by precipita- 
476 tion, contain 73 of lead, 17 of real acid, and to of water. 


trous acid. quired for the ſolution of 109 of lead, with the aſſiſt - 

ancc of heat towards the end. The proportion of acid 

to that of water may be about 1 to 11 or 12, This 

ſolution produces but eight cubic inches of air, which 

is nitrous, The calces of the metal are ſoluble in this 

acid; but leſs fo when much dephlogiſticated. An 

hundred grains of minium require 81 of real acid. An 

hundred grains of nitrous ſalt of lead contain about 60 
4577 of the metal. 

With ma- Six hundred grains of the real marine acid are re- 


rine acid. quired for the ſolution of 100 grains of lead; the ſpe- 


cific gravity of the acid being 1.141, though more 

would he diſſolved by a ſtronger acid. —The calces of 

lead are more ſoluble in this acid than the metal itſclf. 

An hundred grains of minium require 327 of real acid; 

but white lead is much leſs ſoluble. The ſame quan- 

tity of plumbum corneum, formed by precipitation, 

472 contain 72 of lead, 18 of marine acid, and 10 of water, 
Silver with An hundred grains of filver require 530 of real vi- 
vitriolic triolic acid to diſſolve them; the proportion of acid to 
water being not leſs than as 1 to „%%: and when ſach a 


concentrated acid is uſed, it acts ſlightly even in the 


temperature of 609; but a moderate heat is required 


in order to procure a copious ſolution, The calces of 


ſilver formed by precipitation from the nitrous acid 
with fixed alkalics are ſoluble even in dilute vitriolic 
acid without the aſſiſtance of heat. An hundred grains 
of vitriol of ſilver, formed by precipitation, contain 74 
47% Frains of metal, about 17 of real acid, and g of water, 
With ni- An hundred grains of the pureſt ſilver require for 


trous acid, their ſolution 36 of nitrous acid, diluted with water 


in the proportion of one part of real acid to fix of 
water, applying heat only when the ſolution is almoſt 
ſaturated, If tne ſpirit be mach more or much leſs 
dilute, it will not act without the aſſiſtance of heat. 
The laſt portions of ſilver thus taken up afford no 


acid to diſſolve the ſame proportion of it; and the ſo- 
lution affords 26 cubic inches of nitrous air; whereas 


about 14. R 


e H R M I 6 THY 


With ſpirit'of nitre, 73 grains of real acid are re- 


alſo requiſite, and the air produced is vitriolic. 


of vitriol of mercury, produced by precipitation, con- Me 


air. Standard ſilver requires about 28 grains of real 


100 grains of ſilver revived from luna cornea afford 


| ME 
Mr Kirwan has never been able to diſſolve filver in Contents, 

the marine acid, though Mr Baycn ſays he effected &c. of the 

the diſſolution of three grains and a halt of it by dige- — 

ſtion ſome ſome days with two ounces of ſtrong ſpirit of + ata 

ſalt. Newman informs us alſo, that leat-filver is cor- Of the diſ- 

roded by the concentrated marine acid. It is diſlolved, ſolution of 

however, by the dephlogiſticated ſpirit of ſalt, as well filver in 

as by the phlogiſticated acid when reduced to à ſtate 44 NN 

of vapour. An hundred grains of luna cornea contain“ “ 

75 of ſilver, 18 of acid and 7 of water. 487 
Mr Kirwan found that kind of aqua regia to ſucceed Beſt kind 

beſt in the diffolution of gold, which was prepared by of aqua re- 

mixing together three parts of the real marine acid gia for diſ- 

with one of the nitrous acid. Both of them ought * 

alſo to be as concentrated as poſſible; though, when _ 

this is the caſe, it is almoſt impollible to prevent a 

great quantity from eſcaping, as a violent efferveſcence 

takes place tor ſome time after the mixture. Aqua 

regia made with common falr or ſal ammoniac and 

ſpirit of nitre, is much leſs aqueous than that pro- 

ceeding from an immediate combination of both 

acids; and hence it 1s the fitteſt for producing cryſtals 

of gold. Very little air 1s produced by the ſolution of 

this metal, and the operation goes on very flow. lt 

is, however, better promoted by allowing it ſufficient 482 

time, than by applying heat. An hundred grains of Quantity 

gold require for their ſolution 246 grains of real acid, of gold ta- 

the two acids being in the proportion aboyementioned, ken up by 

Though ſoluble in the dephlogiſticated marine acid, it u Fegias 

is only in very ſmall quantity, unleſs the acid be in a 

ſtate of vapour; for in its liquid ſtate it is too aque- 

ous, In vitriolic and nitrous acids it is inſoluble, tho” Calces of 


the calces are ſomewhat ſoluble in the nitrous, more gold ſolu- 


eaſily in the marine, but ſcarcely at all in the vitriolic ble in the 
acid. Mr Kirwan ſays, that gold in its metallic ſtate vitriclic 
may be diffuſed through the concentrated nitrous acid, treu“ 
thoꝰ not diffolved in it; contrary to the opinion of other 434 
chemiſts, who have affirmed that a true diſſolution takes Gold can- 
place. e „„ not, ac- 
An hundred grains of mercury require for their ſo- cording to 
lation 230 grains of real vitriolic acid, whoſe propor- Kirwan, be 
tion to that of water is as 1 to %. A ſtrong heat is Aiſlolved in 
pre- nitrous a- 


* . . * — id. a 
cipitate per FA is {till leſs ſoluble, An hundred grains 3 485 


: | HLercury 
tain 77 of metal, 19 of acid, and 4 of water. with vitrio- 


In ſpirit of nitre, 100 grains of mercury are diſſol- lic acid. 
ved by 28 of real acid, whoſe proportion to the water 486 
it contains is as 1 to 1%. In this acid the ſolution With ſpirit 
takes place without heat; but it may alſo be diſſolyed“ Me. 
in a much more dilute acid, provided heat be applied. 

About 12 cubic inches of air are produced when heat 

is not applied; but M. Lavoiſier found the produce 

much greater. This, ſays Mr Kirwan, was evidently 

cauſed by his uſing red or yellow ſpirit of nitre, which 
already contains much phlogiſton. Precipitate per ſe is 

much leſs caſily diilolved in the nitrous acid, which 

Mr Kirwan ſuppoſes to be owing to the attraction of 
the aerial acid. | 2d 486 

The marine acid, in its common phlogjiſticated ſtate, With ma- 
does not act on mercury, at leaſt in its uſual ſtate of rine acid. 
concentration ; though M. Homberg, in the Paris 
Memoirs for the year 1700, affirms, that he diſſolved 
it by ſeveral months digeſtion in this acid. When de- 
hlogiſticated, it certainly acts upon it, though very 

. | weakly 


425 


Contents, weakly while in 4 liquid ſtate, Precipitate per /+ is 


&c, of the alſo ſoluble in the marine acid with the aſſiſtance of 
Salts. heat. An hundred grains of corroſive ſublimate con- 
tain 77 of mercury, 16 of real acid, and fix of water. 
Ihe like quantity of mercurius dulcis contains 86 of 
4, metal and 14 of acid and water. | 
Zinc with Zinc requires for its ſolution an equal quantity of 
vitriolic real vitriolic acid, whoſe proportion to that of water 
ace 5 may be as 1 to 8, 10, or 12, Heat muſt be applied 
towards the end, when the ſaturation is almoſt com- 
pleted, By the help of heat alſo this ſemimetal is ſo- 
luble in the concentrated vitriolic acid, but a ſmall 
uantity of black powder remains in all caſes undiſ- 
ſolved, An hundred cubic inches of inflammable air 
are produced, ' An hundred grains of vitriol of zinc 
contain 20 of zinc, 22 of acid, and 58 of water, The 
calces of zinc, if not exceedingly dephlogiſticated, are 
433 alſo foluble in this acid. | 
- Withni- An hundred and twenty-five grains of real nitrous 
trous acid. acid, whoſe proportion to water is that of 1 to 12, 
429 are required for the ſolution of 100 grains of this ſemi- 
| Leſs metal metal, applying heat ſlightly from time to time. A 
_ diffolved concentrated acid diſſolves leſs of the metal, as a 
* e than Ereat quantitity of the menſtruum eſcapes during the 
by diluted efferveſcence. No nitrous air can be procured, the 
nitrous a- acid being partly decompoſed during the opcration, 
cid, The calces of zinc, if not too much dephlogiſticated, 
190 arc likewiſe diflolyed by the nitrous acid, 
With ma- An hundred grains of Zinc, require for thcir diſſolu- 
rine acid, tion 210 grains of real marine acid, the proportion of 
it to the water being as 1 tog. If a more concentra- 
ted ſpirit of ſalt be made uſe of, a conſiderable part of 
it will be diſſipated during the efferveſcence, and conſe- 
quently more will be gre way for the ſolution, The 
492 calces of zinc are alſo ſoluble in the marine acid, 
Biſmuth Only three grains of biſmuth were diſſolved by 200 
ſcarce ſolu- of oil of vitriol, whoſe ſpecific gravity was 1.863, 
ble in vitri- thongh a ſtrong heat was uſed at the ſame time, A 
olie acid. greater quantity was indeed N dephlogiſticated; 
but when the gravity of the acid was reduced to 1. 200, 
only a ſingle grain of the metal was diſſolved by 400 
of it. The calces of this ſemimetal are much more 


ſoluble. Four cubic inches of vitriolic air were af- 
49 ſorded by the ſolution of three grains of biſmuth, 
Quantity In ſpirit of nitre, 100 grains of real acid are only 


diſſolved in required to diſſolve 100 grains of the metal. The 

ſpirit of ni- proportion of water to the acid ought to be as 8 or 

* tot; in which caſe a gentle heat may be ted, 
The ſolution affords 44 cubic inches of nitrous air. 


493 | The calces of biſmuth are alſo ſoluble in this acid.— 


Scarce ſo- Only three or four grains of it were diſſolved by 400 


luble in of marine acid, whoſe ſpecific gravity was 1.220. _ 

1 About four grains of nickel were diſſolved in an 
a hundred of the concentrated vitriolic acid with the 

Nickel alliſtance of a ſtrong heat; but its calces are much 


with vitri- more ſoluble. An hundred grains of nickel require 
olic acid; for their ſolution 112 of real nitrous acid, whoſe pro- 


2 494 portion to water is as 1 to 11 or 12. The product of 
th ni nitrous air is 79 inches. The calces are alſo ſoluble. 


. rous acid. A moderate heat is neceſſary tor the diſſolution of the 
metal; but a concentrated acid acts ſo rapidly, that 
much of it is diſſipated. Only four or five NN of 
nickel are diſſolved by 200 of ſpirit of ſalt whoſe ſpe- 
cific gravity was 1.220, An acid of this degree of 
ſtrength acts without the aſſiſtance of heat, though 


CHEMISTRY. 


In ſpirit of nitre, the like quantity of cobalt requires With ſpirit | 


in this acid, —On] 


Theory, 


a weaker acid requires it, and diſſolves ſtill leſs of the Contents, 
metal. The calces of nickel are alſo ſoluble with dif- &. of the 
ficulty in this acid. ; Salts, 
Four hundred and fifty grains of real vitriolic acid, f 
whoſe proportion to water is not leſs than 1 to „%, With ma- 


are required for. the diſſolution of 100 grains of co- rine acid 


balt, atliſted by a heat, of 2709 at leaſt. A ſolution 4 

is obtained by pouring warm water on the dephlo- yy "P 
giſticated maſs.—The calces of cobalt, however, are clic ac 
more ſoluble ; ſo that even a dilute acid will ſerve.— 7 


220 grains of real acid, whoſe proportion to water is 
as 1 to 4; giving a heat of 180 towards the end. The 
calces of the metal are ſoluble in the nitrous acid.— 98 
An hundred grains of ſpirit of ſalt, whoſe ſpecific gra · with ſpirit 
vity is 1.178, diſſolves, with the aſſiſtance of heat, of ſalt; 
two grains and a half of cobalt; and a greater quanti- 

ty will be diſſolved by an acid more highly concen- 


of nitre ; 


trated.— The calces of cobalt are more ſoluble. ow. - 
An hundred grains of regulus of antimony require Regulus of 


for their ſolution 725 grains of real vitriolic acid, antimony 
whoſe proportion to water is as 1 to ,, aſſiſted by With vitri- 


a heat of 400% A large 3 of regutus ſhould lic acid; 


be put into the acid; and the reſulting ſalt requires 

much water to diſſolve it, as the concentrated acid 

lets fall much when water is added to it. A leſs con- 

centrated acid will likewiſe diſſolve this ſemimetal, 

but in ſmaller quantity. The calces of antimony, even 300 

diaphoretic antimony, are ſomewhat more ſoluble. Nine With ni- 

hundred grains of real nitrous acid are required for the trous acid, 

ſolution of 100 grains of regulus; the proportion of 

acid to the water of the ſolvent being as 1 to 12, and 

aſſiſted by an heat of 110; but the ſolution becomes 

turbid in a few days. The calces are much leſs ſoluble 50 

one Jun of the regulus is dif- Scarce ſo- 

ſolved by 100 of ſpirit o 

was 1.220, with the aſſiſtance of a flight heat; and marine a» 

that which is only 1.178 diſſolves ſtill leſs ; but Mr Cid. 

Kirwan is of opinion that the concentrated acid would, 

ina long time, and by the aſſiſtance of a gentle heat, 

diſſolve much more. The calces diſſolve more eaſily 

in the marine acid. 5 | 1 1 
Eightcen grains of regulus of arſenic are diſſolved Regulus of 

in a heat of 250 by 200 grains of real vitriolic acid, arſenie 

whoſe ſpecific gravity is 1.871. About ſeven of theſe with vitri- 

parts cryſtallize on cooling, and are ſoluble in a large olic acid; 

quantity of water. The calces of arſenic are more | 

ſoluble in this acid. An hundred and forty grains of with ni- 


real nitrous acid are requiſite for the ſolution of 100 trous acid; 


grains of regulus of arſenic ; the proportion of acid to 
the water being as 1 to 11. I he ſolution affords 102 
cubic inches of nitrous air, the barometer being at 
20 and the thermometer at 60, Calces of arſenic are 
likewiſe ſoluble in this acid. 


5 s 0 
An hundred grains of ſpirit of ſalt, whoſe ſpecific With foirit | 
gravity is 1.220, diſſolve a grain and an half of regu- of ſalt, 


Jus of arſenic ; but the marine acid, in its common 
ſtate, that is, when its gravity is under 1.17, does 
not at all affect it. The arſenical calces are leſs ſoluble 
in this than in the vitriolic or nitrous acids. 


3. Of the Quantity of Fhlogiſton contained in different 


Subſtances. 


Having gone through all the various baſes with 
which acids are uſually combined, and aſcertained the 
| quantity 


* 


ſalt, whoſe ſpecific gravity luble in the — 


Quantity 


Theory. 


Quantity quantity of different ingredients contained in the com- 

of Phlogi- pounds reſulting from their union, we ought next to 

ſton in dif- giyc an account of our author's experiments on phlo- 

ſerent Sub- giſton ; but as his ſentiments on that ſubject are taken 

— of elſewhere, we ſhall content ourſelves with 

| briefly mentioning the very ingenious methods by 

which he diſcovers the quantities of it contained in va- 

505 rious kinds of air and in ſulphur. 

Having proved that inflammable air, in its concrete 

of phlo- ſtate, — phlogiſton are the ſame thing, Mr Kirwan 

iſton con procceds to eſtimate the quantity contained in nitrous 
tainedinni- air in the following manner. | 

wous at. « An hundred grains of filings of iron, diſſolved in 

a ſufficient quantity of yery dilute vitriolic acid, pro- 

duced, with the aſſiſtance of heat gradually applied, 

155 cubic inches of inflammable air ; the barometer 

being at 29.5, and the thermometer between 509 and 

60% Now, inflammable air and phlogiſton being 

the ſame thing, this quantity of inflammable air a- 

mounts to $5.42 grains of phlogiſton.—Again, 100 


rains of iron diſſolved in dephlogiſticated nitrous acid, 


in a heat gradually applied and raiſed to the utmoſt, 
afford 83.87 cubic inches of nitrous air. But as this 
nitrous air contains nearly the whole quantity of 


phlogiſton which iron will part with (it being more 


completely dephlogiſticated by this than any other 


means), it follows, that 83,87 cubic inchesofnitrous air 


contain at leaſt 5.42 grains of phlogiſton. But it may 
reafonably be thought, that the whole quantity of 


by the vitriolic acid, but that nitrous acid may expel 
and take up more of it. To try whether this was 
really the caſe, a quantity of green vitriol was cal- 
cined until its baſis became quite inſipid; after which 
two cubic inches of nitrous air were extracted from 


64grains of this ochre ; aud conſequently 100 2 | 


would yield 3.12 cubic inches of nitrous air. If 83.87 
cubic inches of nitrous air contain 5.42 of phlogiſton ; 
then 3.12 cubic inches of this air contain 0.2 of phlo- 
giſton. The nitrous acid, therefore, extracts from 

100 grains of iron two-tenths of a grain more phlo- 

giſton than vitriolic acid does, Therefore 83.87 
cubic inches of nitrous air, containing nearly the 
whole phlogiſton of the iron, have 5.62 of this ſub- 
ſtance. Hence 100 cubic inches of nitrous air contain 
ad 505 6.7 grains of phlogiſton.“ | 


With regard to the quantity of phlogiſton in fixed 


8 | | 
of phlogiſ- air, after proving at length that it is compoſed of 


2 fixed dephlogiſticated air united to the principle of inflam- 


fourth volume of his Obſervations, p. 380, has ſatis- 
factorily proved, that nitrous air parts with as much 


phlogiſton to common air, as an equal bulk of inflamma- 


ble does when fixed in the ſame proportion of common 
air. Now, when inflammable air unites with common 
air, 1ts whole weight unites to it, as it contains no- 
thing elſe but pure phlogiſton. Since, therefore, ni- 
trous air phlogiſticates common air to the ſame de- 
 gree that inflammable air does, it muſt part with 
4 quantity of phlogiſton, equal to the weight of a vo- 
lume of inflammable air, ſimilar to that of nitrous air. 
But 100 cubic inches of inflammable air weigh three 
grains and a half; therefore 100 cubic inches of ni- 
trous air part with 3.5 grains of phlogiſton, when 
they communicate their phlogiſton to as much common 
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cated air, 


contain 14.661 of phlogiſton, and 85.339 of elemen- 
5 which iron will part with is not expelled 
t 


reduced to the bulk of 86.34 cubic inches. 


mability, Mr Kirwan aſcertains the quantity of the 
latter in the following manner: “Dr Prieſtley, inthe 
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air as Will take it up. In this proceſs, however, the Quantity of 
nitrous air does not part with the whole of the phlo- Fhlogiſton 
giſton it contains, as appears by the red colour it con- in different 
ſtantly aſſumes when mixed with common or dephlo- — 
giſticated air; which colour belongs to the nitrous 
acid, combined with the remainder of its phlogiſton, 
whence the acid produced is always volatile. 
« One meaſure of the pureſt dephlogiſticated air 
and two of nitrous air occupy but , of one meaſure, 
as Dr Prieſtley has obſerved. Suppoſe one meaſure to 
contain 100 cubic inches, then the whole, very near- 
ly, of the nitrous air will diſappear (its acid uniting, to 
the water over which the mixture is made), and 97 
cubic inches of the dephlogiſticated air, which is con- 
verted into fixed air by its union with the phlogiſton 
of the nitrons air; therefore 97 cubic inches of de- 
phlogiſticated air take up all the phlogiſton which 
200 cubic inches of nitrous air will part with ; and 
this we have found to be ſeven grains: therefore 
a weight of fixed air equal to that of 97 cubic inch- 
es of dephlogiſticated air, and 7 of phlogiſton, wilt 
contain ſeven grains of the latter. Now, 97 cubic 
inches of dephlogiſticated air weigh 40.74 grains ; to 
which adding 7, we have the whole weight of the fix- 
ed air,=47.74 grains, 83. 755 cubic inches; and con- 
ſequently 100 cubic inches of fixed air contain 8.357 
grains of phlogiſton, the remainder being dephlogiſti- 
An hundred prains of fixed air, therefore, 


tary or dephlogiſticated air. Hence alſo 100 cubic 

inches of dephlogiſticated air are converted into fixed 

air by 7.2165 grains of phlogiſton, and will be then 
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To find the quantity of phlogiſton in vitriolic acid In vitriolic 

air, our author purſued the following method. acid air. 
1. He found the quantity of nitrous air afforded 

by a given weight of copper, when diſſolved in the 

dephlogiſticated nitrous acid, and by that means how + 


much phlogiſton it parts with. 


2. He found the quantity of copper which a given 
uantity of the K rr vitriolic acid could diſ- 
olve; and obſerved, that it could not entirely ſaturate 
itſelf with copper without dephlogiſticating a further 
quantity which it does not diſſolve, + | ; 

3. He found how much it dephlogiſticates what it 
thoroughly diſſolves, and how much it dephlogiſticates 
what it barely calcines. | 5 

4. How much inflammable air a given quantity of 
copper affords when diſſolved in the vitriolic acid to 
the greateſt advantage. | 5 

5. He deducts from the whole quantity of phlogi- 


ſton expelled by the vitriolie acid the quantity of it 


contained in the inflammable air; the remainder ſhows 
the quantity of it contained in the vitriolic acid air. 
The concluſion deduced from experiments, conduct- 
ed after this manner is, that 100 cubic inches of vi- 
triolic air contain 6.6 grains of phlogiſton, and 71.2 
grains of acid; and 100 cubic inches of this air weigh- 
ing 77.8 grains, 100 of it muſt contain 8.48 grains 
phlogiſton, and 91.52 of acid. | | 507 
To find the quantity of phlogiſton in ſulphur, Mr Queneieyot 
Kirwan propoſed to eſtimate that of the fixed air pro- phlogiſton 
duced during its combuſtion. For this purpoſe he in Sulphur. 
firmly tied and cemented to the open top of a glaſs . 


bell a large bladder, deſtined to receive the air ex- 


panded by combuſtion, which generally eſcapes vom 
| | this 
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Weg taining about 3000 cubic inches of run 5 candle * 
n dictem ſulphur, weightng 347 grains, was p its wick, 
— — Was — conſumed, weighing halt a grain. It 
508 was ſupported by a very this: concave plate of tin, to 
Proper me- prevent the ſulphur from running over during the com. 
thod of ſtion ; aud both were ſupported by an iron wire fixed 
burning jn a ſhelf in a tub of water. As bon as the ſulphur 
ſulphur. s 3 
F began to burn with a feeble Hlame, it was covered with 
the bell, the air being ſqueezed out of the bladder. 
The iuſide of the bell was ſoon nlled with white fuines, 
ſo that the flame could not be feen ; but in about an 
hour after all the fumes were thoroughly tubtided, and 
the glaſs become cold, as much water entered the 
bell as was equal to $7.2 cubic inches; which ſpace 
our author concludes to have been occupied by tixed 
air, and which muſt have contained 7.237 grains of 
phlogiſton. "Che candle of tulphur being weighed was 
found to have loſt 29.75 graias ; therefore 20.75 
grains of ſulphur contain 7.227 of phlogiſton, betides 
the quantity of phlogiſton which remained in the vi- 
triolic air, This air mult have amounted to 20,75— 
7.237= 13-463 grains, which, as already ſhown, con- 
tain 1.41 grains of phlogiſton. Therefore the whole 
quantity of phlogiſton in 20.75 grains of ſulphur is 
8.423; of conſcquence 100 grains of ſulphur contain 
59.39 of vitriolic acid, and 40.61 of phlogiſton. 
8 The quantity of phlogiſton contained in marine 
of phlogiſ= acid air was found by the following method. — Light 
ton in ma- grains of copper diffolved in colourleſs ſpirit of falt 
N «id atforded but 4.9 inches of inilammable air; but when 
= the experiment was repeated over mercury, 91.28 cu- 
bic inches of air were obtained, 
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remainder, 86.33 inches, were marine air, weighing 
56.49 grains. — Now as ſpirit of fa't certainly does 
not dephlogiſticate copper more than the vitriolic acid 
does, it follows, that theſe 4.9 cubic inches of inflam 
mable air, and $6.38 of marine air, do not contain 
more phlogiſton than would be ſeparated from the 
ſame quantity of copper by the vitriolic acid ; and 
ſince 100 grains of copper would yield to the vitriolic 
acid 4.32 grains of phlogiſton, 8.5 grains of copper 
would yield 0.367 grains of phlogiſton. This there- 
fore is the whole quantity extracted by the marine 
acid, and contained in 91.28 cubic inches of air; and, 
deducting from this the quantity of phlogiſton con- 
tained in 4.9 cabic inches of inflammable air go. 171 
grains, the remainder, viz, 0.367—0.171 =0.196, is 
all the phlogiſton that can be found in 86.38 cubic 
inches of marine air. Then 100 cubic inches of it 
contain but 0.227 of a grain of phlogiſton, 65.173 
grains being acid. Hence we ſee why it acts ſo feebly 
on oils, ſpirit of wine, Cc. and why it is not diſlodged from 
any baſis by uniting with phlogiſton, as the vitriolic and 
nitrous acids are, its affinity to it being inconſiderable. 


\ 4. Remarks on the Doctrines of the Quantity and 
| ſpecific Gravity above delivered. 


To this doctrine of the ſpecific gravity and quan- 
tiry of acid contained in different ſubſtances, Mr Keir 
has made ſeveral objections. 1. Mr Kirwan ſuppoſes, 
that marine acid gas is the pore and ſolid marine acid 
diveſted of all water and other matter. Its apparent 


dryneſs in this reſpe&, however, is uo argument that 
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tin this precaution 15 not uſcd. Under this bell, con- 


Of theſc only 4.9 
cubic inches were inflamm ible; and conſequently the 


Theory. 


it really contains no water; for water itſelf, reduced Remarks 


to a ſtate of vapour, poſſeſſes no moiſtening property. on the for- 


There is great reaſon to believe that water is a confti- Wer Doc- 
tuent part of ſome gaſes, and it is certain that all of. 
them are capable of holding it in ſolution. As moiſt 
materials, thercfore, arc employed in the preparation 

of marinc acid air, there ſcems norcaſon to believe, that 

in any way in which Mr:'Kirwan could obtain it, there 


was reaſon to ſuppoſe it perfectly free of water; in 


which caſc the denſity of the acid would be greater, 
and its quantity ſmaller than he ſuppoſes. 

2. A conſiderable part of the denſity of the acid ab- 
ſorbed in the experiment, probably aroſe from the con- 
denſation which always accompanies the union of a 
concentrated acid with water, Mr Kirwanallows this 
to he the caſe with the nitrous and vitriolic acids, but 
thinks it too inconſiderable to deſerve notice in the ma- 
rine, His reaſoning, however, does not appear ſa- 
tistactory, or his experiments on the ſubject conclu- 
tive. He obſerves, that the length ot time taken 


up in etfecting an union between the marine pas and 


water, is no argument againſt their attracting one an- 


other ſtrongly when once united; and it is certain 


that part of this acid gas is very quickly abſorbed by 
water, He alſo finds fault with his accuracy in cal- 
culation; and aſſerts, that if matters are fairly ſtated, 
the real denſity of the marine acid gas will be con- 
fiderably lefs than Mr Kirwan makes it. 67 
3. A great obſtacle even io an approximation to- 
wards thc real denſity of the acid, ariſes from the con- 
denfation which the water, as well as the acids, muſt 
ſutter in the proceſs: and in this caſe, where a ge- 
nerat condenſation takes place, he aſks, © How 
all we determine the part of the condenſation that 
belongs to the water, and the part that the acid ſuſ- 
tains?” This, with other conſiderations, makes Mr 
Keir “ doubt of the poſſibility of ſolving the queſtion 
concerning the actual denſity of pure and ſolid acids.“ 
The inveſtigation of the queſtion, indeed, he does not 
conſider as a matter of great conſequence, as every uſe- 


ful application may be obtained, by firſt inveſtigating 


the comparative ſtrengths of different portions of the 
ſame acid rendered more or leſs dilute ; and then by 
finding out the ſtrength of the vitriolic, nitrous, and 
marine acids of known denſities, ſo that they may be 


compared together. Homberg (ſays he) has the me- 


rit of making the firſt eflay towards this inveſtiga- 
tion, Bergman and Wenzal have ſupplicd the de- 


fect of Homberg, by taking into conſideration the gas 


united with alkaline ſubſtances; and Mr Kirwan, by 
uſing determinate quantities of acid liquors of known 
denſities, has conſiderably improved the method of 
Bergman: and whoever ſucceeds theſe able chemiſts 
in this inquiry, may avail himſelf greatly of their la- 
bours, particularly thoſe of Mr Kirwan.” He. con- 


cludes with ſtating the reſults of the inquiries made b 
the chemiſts abovementioned ; on which he makes the 


following remarks. 5 
*« The diſcordancy of theſe reſults is very ſtriking, Great dit- 
and gives but an humiliating repreſentation of the pre- ferences in 
ciſion of our preſent knowledge in chemiſtry. A great the calcu- 
part of the difference arifes undoubtedly from the dif- lations of 
ferentviews in which theſe authors conſide red the dry- different 
neſs or purity of the acids. Mr Kirwan, as we haye uthors. 
ſeen, endeavoured to ſind their denſity and quantity in 
| 5 4 
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a ſtate of perfect dryneſs and purity ; which he ſup- 


en the for- poſed to exiſt in the marine acid gas: with which he 
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compared and inferred the denſities and quantities of 
the nitrous and vitriolic acids, upon the ſuppoſition 
that equal quantities of theſe ſeveral acids are ſatu- 
rated by a given weight of fixed alkali, Beſides the 
uncertainty of his principles, from which he deduces 
the denſity and quantity of the marine acid, his appli- 
cations from thence to deduce the denſities of the pure 
nitrous vitriolic acids, bcing founded on the above 
ſuppoſition, muſt partake of its defects. The alkali 
which he happencd to fix on as the ſtandard by which 
he compared the ſtrengths of the different acid liquors, 
in order to determine the quantity of real acid they 
contained, and thence to determine their denſity in a 
ſolid ſtate, was the fixed vegetable, Having found 
that 100 grains of his real marine acid could ſaturate 


215 grains of this alkali, he infers, that the ſame pro- 


portion is applicable to the other acids : and accord- 
ingly we find that 100 grains of cach of the pure and 
real mineral acids are ſaturated by an equal quantity, 
viz. 215 grains of this alkali. But if we examine the 
other columns of his table, we ſhall at once ſee, that, 


in other ſubſtances ſoluble by acids, this equality docs 


not exiſt ; and that every ſuch ſubſtance has a ratio 
peculiar to itſelf, with reſpect to the proportions of 
theſe acids neceſſary for its ſaturation, It is evident, 
therefore, that if Mr Kirwan had fixed on the mincral 


alkali, the volatile alkali, lime, or any other ſub- 


ſtance, as a ſtandard, initcad of vegetable alkali, his 
determination of the deuſities of the real vitriolic and 


nitrous acids would have been ditterent ; and as no 


reaſon can be aſſigned why the vegetable alkali or any 
other ſubſtance ſhould have the prerogative over the 
reſt, it is obvious that there can be "no ſach general 
ſtandard, but that each ſubſtance polleilcs ſolely the 
capacity of determining the proportions of the ſcycral 
acids neceſſary for its ſaturation. „ 

« The other chemiſts were contented to conſider as 
the pure and dry acid, that which actually remains in 
the neutral (alt, after this has been rendered as dry as 


poſſible by expoſure to a red heat: and having made 
their alkalies as dry as they could, they ſuppoſed theſe 
alkalics to retain the ſame weight in the dricd neutral 
falt ; and that the augmentation of the weight gained 


by the alkali daring the formation of the nentral ſalt 


ſhowed the weight of the dry acid. The uncertainty 
which affects this method ariſes from the different ca- 


pacities which different ncutral ſalts may polſeſs of re- 
taining more or leſs water, either as a conſtituent part 
of che dry ſalt, or merely by the ſtrength of adheſion 
or affinity. Nevertheleſs, this method being founded 
ſolely on experiment, without any theoretical induc- 
tions, ſeems to furniſh ſome approximation, not per- 
haps of the abſolute quantity of the acids in their 
drieſt poſſible ſtate, but of the acids as they actually 


cxiſt in theſe ſalts comparatively with each other. 


Though the diſagreemeats between Bergman's and 
Wenzel's reſalts are little in compariſon of the diffe- 


rence between them and Kirwan's, yet as their expe- 


riments were made nearly in the ſame manner, and 
upon the ſame gronnds, there ſeems to be ſufficient 
reaſon to wi for a careful repetition of their experi- 
ments, or of others with the ſame view, and leis liable 


16 objections. 


CHE BB MI T5: KY; 


3 435 
The only difference in the methods employed by 32 
theſe two celebrated chemiſts conſiſted in the mode of on the for» 
ſaturation, Bergman probably uſed the common me- mer Does 
thod, but Wenzel employed a very peculiar one, Ke 71265, 
added to his alkali a greater quantity of acid than wass 
necellary for the ſaturation ; and after the alkali was 

diflolyed, he added a lump of zinc, or of oyſter-ſhell, in 

order to ſaturate completely the ſuperfluous acid. B 

obſerving how much of the zinc or oyſter-ſhell the acid 

diſſolved, and knowing how much of theſe ſubſtances 

was ſoluble in his acid by former experiments, he in- 

ferred the quantity of acid left for the ſaturation of 

the alkali. Having thus aſcertained the quantity ne- 

ceilary to ſaturate the alkali, he mixed together the 

proper proportions of theſe, and formed his neutral 

{alt by evaporating the mixture and drying the ſalt 

with a red heat. Perhaps the difference in the reſults 

obtained by theſe two chemiſts might ariſe from their 
different modes of ſaturation. The common method 

of aſcertaining the point of ſaturation by means of 

litmus or other blue vegetable juices, appears ſuffi- 

ciently exact, is ſimpler, and therefore preterable to 

that uſed by Wenzel. 


— 


The (tandard fur comparing the ſtrengths of acids, | 
and likewiſe of alkalies with one another, may be ci- 


ther an acid or an alkaline ſubſtance ; and if we had 


one of each, the proportion of whoſe quantities requi- 
ſite for their mutual ſaturation were well aſcertained, 
the conveniency in making the experiments would be 
obvious, aud the certainty greater. Alkaline, and the 
earthy ſubſtances that are ſoluble in acids, are ſeldom 
pure enough for this purpoſe, They generally con- 
tain quantities, which are not conſtant, of fixed air, 
ſiliceous carth, magneſia, ncutral ſalts, and inflammable 
matter, which render any of thoſe that are commonly 
met with unfit for the purpoſe without a very ſkilful 
and careful purification, The chemiſts who have made 


experiments to determine the proportions of acids and 


alkalics requiſite ſor cach other's ſaturation, have ſcarce- 
ly been explicit enough in explaining the means of pu- 


riſying the alkalics which they employed: for thoſe in 


commerce are quite uncertain in ſtrength and purity : 
and as to the genera] rules for making allowances for 
any heterogeneous ſubſtances they may contain, they 
are quite inapplicable to delicate experiments. No 
other method ſeems proper for aſcertaining the pu- 
rity of alkalies but that of cryſtsllization : of which 
both the vegetable and mineral alkalics are ſuſceptible, 
eſpecially the latter, which on account of its being 
more eaſily reducible into cryſtals, is therefore prefer- 
able. Theſe alkaline cryſtals, however, are not fit to 
be uſed as a ſtandard, becauſe they either are apt to 
be ſufficiently dried, or, npon expoſure to air, to loſe 
a part of the water of their cryſtallization, and to fall 
into powder. Even if they ſhould be taken, as is poſ- 
ſible with due care, at the exact ſtate of dry but entire 
cryſtals, another uncertainty ariſes from a property 


which ſceins to be common to them all, namely, that 
of retaining a greater or ſinaller quantity of water, ac» 


cording to the degree of heat in which they were | 

cryſtallized ; the colder the weather the greater quan- 4th 516 
tity of water entcring into the compoſition of the ery- Mr Kar's 
ſtals. It ſeems poſſible, however, to make a pretty method of 
accurate ſtandard of mineral alkali in the following preparing 


manner: Let the alkali be purified by repeated ſolu- an alkaline 


tion ſtandard. 
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and in general he rates it at 1.844. One part of this 


compariſon by means of acids, of other alkaline 
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tion and cryſtallization, uſing only ſuch as are formed 


firſt, and rejecting the remaining liquors, Let the 
pure cryſtals be expoſed to a dry air until they have 
completely cffloreſced or fallen into a dry white pow- 
der ; which alteration may be facilitated by bruiſing 
the cryſtals and changing the ſurface of the powder. 
Let this powder be then expoſed for a certain and de- 
terminate time to a conſtant heat, as that of boiling 
water for 12 hours; letting the ſurface expoſed be in 
ſome given proportion, ſuppoſe of a ſquare inch to an 
ounce of the powder of cryſtals, and let it be ſtirred 
every two hours, When thus dried, let them be put 
while hot into a bottle, and well ſtopped. This pow- 
der I have found to be an uniform and conſtant ſtand- 
ard ſor aſcertaining the ſtrength of acids; and 1 by 
ub- 

ſtances.“ | | | Mes. 
With regard to an acid ſtandard, our author re- 
commends oil of vitriol ; which, he ſays, as it comes 
from the hands of the Britiſh manufacturers, is of the 


weaker, unleſs carefully kept from the external air; 


acid mixed with nine of water, is of a very convenient 


ftrength for uſe ; and as every ten grains of the mix- 


ture contain one of the ſtandard acid, the computations 
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are thus rendered eaſy : and by theſe ſtandards, the 


itrength of all acids, alkalies, and ſubſtances ſoluble in 
acids, may he meaſured and compared together. 

To determine the ſpecific gravity of liquors with 
accuracy, our author recommends the method of weigh- 
ing them in a phial fitted with a glaſs-ſtopper, which 
can only enter a certain length into the neck. 
this way, he obſcrves, no other inconvenience can en- 
fac than the Night one, that the glaſs-ſtopper, by very 
frequent uſe, is apt to wear itſelf and the neck of the 


phial alſo; ſothat after a great number of experiments, 


it will at laſt diminiſh, in ſome meaſure, the capacity 


of the phial itſelf, This, however, is but very trifling, 


101 


and may be corrected at any time. Mr Keir has be- 
ſides found, that after ſome hundreds of experiments, 
the error amounted only to one quarter of a grain in 
rains, „ | 

«© The methods hitherto practiſed (ſays he) for aſ- 
certaining the quantities of acids and alkalies contain- 
ed in neutral ſalts, ſeem to be a to ſeveral objec- 
tions beſides thoſe abovementioned; 


different proportions of water remaining in a neutral 
ſalt, after expoſure to a red-heat, which heat is alſo 


_ indefinite, In boiling the ſaturated mixture of 
acid and alkali to dryneſs, and afterwards in expoſing 


this ſalt to a red-heat, it has been ſuppoſed that nothing 


but water is expelled ; and ſome chemiſts, who have 
given the reſults, have alſo determined the weight of 
the alkali which enters into the neutral mixture, by 


evaporating to dryneſs an equal quantity of the alka- 


line ſolution which had been employed in the ſatura- 


tion, and weighing the dry ſolution, on the ſuppoſi- 


tion that nothing is expelled but water. It isccr- 
tain, however, that in the evaporation both of alkalics 
and neutral ſalts, a conſiderable portion of the ſaline 


matter is elevated towards the end, when the liquor 


becomes concentrated and acquires a degree of heat 


conſiderably above that of boiling water. The fol- 


of about 1.846, but ſoon becomes 


In 


ariſing from the 


lowing method appears beſt for determining the rela- 
tive quantities of acid and alkali, or other ſubſtance 
exiſting in neutral ſalts. | | 
« To a given number of grains, ſuppoſe 100 of the 
ſtandard vitriolic acid, or to a proportionable quantity of 
any other acid, add as much of the alkali or other ſo- 
luble ſubſtance as is requiſite for the ſaturation, and 
note the quantity required, which ſuppoſe to be 159 
ains, We have thus a ſolution of the neutral ſalt, 
which is the object of the experiment; the quantities 
of acid and baſis contained in which are known, and 
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the general proportion of the quantity of the acid to 


its baſis in the neutral ſalt determined, viz. as 100 


to 150. The next thing to be diſcovered is the weight 


of the dry nentral falt contained in this ſolution, in 
order to know the proportion of the dry neutral ſalt 
to its acid and batis. For this purpoſe, let a given 


quantity of the ſame neutral ſalt, either in the ſtare 


of cryſtals or dried to any given degree, be diflolved in 
water, Let this ſolution be brought to the ſame den- 


ſity as the former, by adding water to the heavier of 


the two: then, by knowing the weight of each ſolu + 
tion, and the quantity of dry neutral ſalt which was 
actually diſſolved in one of them, the quantity con- 
tained in the other may be deduced ; and thence the 
quantities of ſtandard acid, or of other acid pro- 


portioned to it, and of the alkali employed, or 


other ſoluble ſubſtance contained in a given quantity 


of the neutral ſalt, are determined; alſo the quantity 


of water contained in the neutral ſalt, thar is 


eater or 
leſs than what is contained in the 


23 of acid em- 


ployed, will be known, over and above any water that 


may have been contained in the alkali or other baſis of 
the neutral ſalt; the 
cannot be determined. 


quantity of which water, if any, 


« By this method may be aſcertained the propor- 


tion of the acid, of the baſis, and of the neutral ſalt, io 


each other; not indeed the quantity of acid and of al- 


kali deprived of all water, but the quantity of acid, 
equal in intenſity of acidity to a known 
the ſtandard acid ; and alſo the quantity of ſuch alkali 
or other ſoluble ſubſtance as was employed ; the rela- 


rtion of 


tive ſtrength of which is known from its ratio to the 


ſtandard acid.“ 


The tranſlator of Wiegleb's Syſtem of Chemiſtry 


6th 310 
Objection 


totally diſagrees with Mr K irwan's calculation of the toKirwan's 


quantity of phlogiſton contained in ſulphur; but as his 
objection ſeems to ariſe rather from an inclination to 
the antiphlogiſtic doctrine that a real diſcuſſion of the 
ſubje&, this can have but little weight. It is poſlible 
indeed that Mr Kirwan may have over-rated the quan- 
tity of phlogiſton this ſubſtance contains, which 1s in- 
deed larger than that allowed by other chemiſts. 
« Brandt (ſays the tranſlator), who has been moſt ge- 
nerally followed, reckons it only at ½; and it has al- 
ways appeared to me, that the weight of phlogiſton in 
ſulphur is almoſt infinitely ſmall. His objection pro- 
ceeds on a maxim which he thinks he has demonſtra- 
ted, viz. that ſulphur is compoſed, not of the vitriolic 
acid and phlogiſton, but of the baſe of vitriolic acid 
and phlogiſton. No experiments hitherto made, how- 
ever, have been able to ſhow this baſe diſtin from the 
acid; nor have we any reaſon to ſuppoſe that the in- 
creaſe of weight in the vitriolic acid above the ſulphur 

——— from 


calculation 
of the 
quantity of 


phlogiſton 
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with during the combuſtion. Hence, if the ſulphur is 
burnt in a very moiſt air, the quantity of acid obtained 
will be four or five times the weight of the ſulphur. 


Sect. IV. Earths, bo 
Takstk are divided into five claſſes : 1. Abſorbent, 
alkaline, or calcareous carths: 2. Argillaceous carths 
or clay : 3. The flinty : 4. The fuſible carths : and, 
5. The talks. RS! | 
1. The firſt claſs comprehends all thoſe that are ca- 
pable of being converted into lime. They are found 
of various degrees of hardneſs ; but none of them are 
capable of totally reſiſting the edge of a knife, or 
ſtriking fire with ſteel. They are found to conſiſt of a 
very friable earth, joined with a large quantity of air 
and ſome water. They efferveſce with an acid when 
poured on them ; by which they are diſtinguiſhed from 
all other kinds of earth, except the argillaceous. 
When calcined by a ſtrong fire, they part with the 
water and air which they contained, and then acquire 
a great degree of cauſticity, loſe their power of ef- 
ferveſcing with acids, and become what is called 
uicklime, They are ſoluble in acids, but not equal- 
y ſo in all. The vitriolic and tartareous acids form 
compounds with them very diftcultly ſoluble ; the /e- 
lenites, formed by the vitriolic acid and calcareous 
| earth, requiring, according to Mr Beaume, an ounce 
of water to diſſolve a ſingle grain of it. The ſolubi- 
lity of the tartareous ſelenite hath not yet been de- 
termined. With the other mineral acids, the calca- 
reous earths become calily ſoluble ; and by proper ma- 
nagement form concretes which appear luminous in 
the dark, and are called phoſphori. ” 
2. The argillaceous carths differ from the calca- 


-  reous, in not being conyertible into quicklime. When 


mixed into a paſte with water, and expoſed to the 
fire, they ſhrink remarkably, crack in many places, 
and become exceſſively hard. By being gently dried 
in the open air before they are turned, they do not 
crack, and thus may be formed into veſſels of an 


ſhape. Of this kind of earth are formed all the brown 


fort of earthen ware. The pureſt kind of argillaceous 
earth naturally found, is that whereof tobacco-pipes 
are made. | 


All the argillaceous earths are ſoluble in acids. With 


the vitriolic they diſſolve into a gelatinous tough liquor 
very difficultly cryſtallizable ; but which, on the addi- 
tion of ſome fixed or volatile alkali, may be ſhot into 
cryſtals of the ſalt called alum. With the other acids 
they form aſtringent ſalts of a ſimilar nature. 
The attraction between the argillaccous earths and 


2cids is very weak, yielding not 2 to alkaline ſalts 


both fixed and volatile, but even to ſome metals, par- 
ticularly iron; but theſe carths have as yet been but 
little the ſubject of chemical examination in this way. 

They have a remarkable property of abſorbing the 
colouring matter of cochincal, Braſil- wood, &c. as have 
alſo the calces of ſome metals, 

Both the calcareous and argillaceous, and indeed all 
earths when pure, reſiſt the ntmoſt violence of fire; 
but when mixcd together will readily melt, eſpecially 
if in contact with the burning fuel, Dr Lewis having 

Vor. IV, 


CHEMIST EY. 
Parths. from which it is produced, ariſes from any thing be- 
woonge— (Jes the acceſſion of mere water, which the air parts 


from its being. fir 


made covers to ſome crucibles of clay and chalk mixed PFartks. 
together, found that they melted into a yellow glaſs, 


before the mixtures in the crucibles were fuſed in the 
leaſt, But though they melted thus readily when in 
contact with the fuel, it was with great difficulty he 
could bring them to a tranſparent glaſs when put into 
a crucible, 

The other ſpecies of earths, viz. the flinty, faſible, 
and talky, being no other way the ſubjects of che- 
miſtry than as they are ſubſervient to the making of 
glaſs, all that can be ſaid of them v/ill moſt properly 
come under that article. For their different ſpecies, 
ſee MINERALOGY. | | 

Beſides the abovementioned ſpecies of earths, there An 


are others which may be called anomalous, as having earths. 


ſome reſemblance of the calcarcous and argillaceous, 
and yet being eſſentially different from them. Theſe 
are the white earth called magrneſia alba, the earth of 
burnt vegetables, and that produced from burning a- 


nimal ſubſtances. | 414 
Magneſia alba was at firſt prepared from the thick Magueſia. 


liquor remaining after the cryſtallization of nitre; and 
is now found to be contained in the liquor called 577 
tern, which is left after the ſeparation of common ſalt 
from ſea-water. In the former caſe it was united with 
the nitrous, in the latter with the vitriolic, acid. It 
is alſo found naturally in the ſoft Kind of ſtone called 
ſteatites or“ ſoap-ſtone ;*” and in the concrete uſed for 

taking ſpots out of cloaths, called French chalk. It 
differs from the calcareous earths, in not acquiring any 
cauſticity when deprived of its air, of which it con- 
tains ſo large a quantity as to loſe two-thirds of its 
weight when calcined. From the argillaceous it dif- 
fers in not burning hard when mixed with water, nor 
forming a tough ductile paſte, It is eaſily ſoluble in 


all the acids, even the vitriolic ; with which it forms 


ſalt commonly called Ep/om ſalt, 
diſcovered in the waters of Epſom. 
With all the other acids it likewiſe forms purgative 


the bitter purging 


compounds, which are either very difficultly or not 


at all cryſtallizable.— Like other pure carths, it can- 


not be melted by itſelf; but, on proper additions, runs 


into a beautiful green glaſs. 

The earth of 
Lewis to be the ſame with magneſia alba; 
ing the common wood aſhes, they were found to 


ſon of the alkaline ſalts contained in it. Animal carth 
is both very difficult of ſolution in acids, and impoſ- 
ſible to be melted in the ſtrongeſt fire. It diſſolves, 
however, in acid liquors, though ſlowly ; but the na- 
ture of the compounds formed by ſuch an union are as 
yet unknown, The ſofter parts of animals, ſuch as 
blood, fleſh, Cc. are ſaid to yield a more ſoluble earth 
than the others. Animal earth has lately been ſup- 
poſed to be compounded of calcareous earth and phoſ- 
phoric acid ; but this opinion is ſhown to be erroneous 
under the article Boxes. The phoſphoric acid pro- 
duced from theſe, is with reaſon ſuppoſed to be only 
the vitriolic acid changed, 


SEcT. V. Inflammable Subſlances. 


THheEsE comprehend all vegetable, animal, and ſome 


mineral ſubſtances. They are" diſtinguiſhed from all nz on 
1 others, burning: 


burnt vegetables is thought by Dr Vegetable 
5 on try- and animal 

a earths, 
very different. This Kind of earth is fuſible, by rea- 
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718 
Treated 
with diſfc- 
rent acids, 
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mable Sub- y/hen a certain degree of heat is applied. 


CUE MES TRY: 


others, by emitting a groſs thick ſmoke and flame, 
To this, 
however, ſpirit of wine and all preparations from it are 
exceptions, They buru without the Icaſt ſmoke ; and 


if a glaſs bell is held over the burning ſpirit, no foot 


is formed, oaly a quantity of water is found condenſed 
on its tides, Even the groſſer oils, if low ly burnt with 
a very ſmall flame, will yield no ſoot, and an excecding 
great quantity of water, fully cqual in weight and bulk 
to the oil employed, may be obtained from them, We 
cai ſcarcely, however, credit, that io great a quantity 
of Water comes from the oil; as this would be a real 
tranſinutation ; and we Know that, beltides water, the 
oil contain alſo ſoine quantity of fixed air, as well as 
carth. It is probable, therefore, that, as it is 1mpol- 
ſible to ſuſtain flame without a decompolition of that 
part of the air which ruſhes in to ſupport it, part of 
the watcr in this caſe comes from the air, which al- 
Ways contains moitture in abundance, 


* 


In/lammable matters, on being burnt, generally leave 


behind a ſmall quantity of carthy matter called aſhes ; 
but to this, ſpirit of wine, camphor, the more volatile 


oils, and the mineral oil called naptha, are exceptions. 


Vegctable ſubſtances, when diſtilled in cloſe veſſels, 
give out a quantity of air, ſome acid, and an cmpyreu- 


matic oil, leaving behind a black ſpongy maſs called 


charcoal, To this too there are a few exceptions, viz. 
ſpirit of wine, and the preparations from it, camphor, 
and perhaps ſome of the more volatile oils, or naph- 


tha. Animal ſubſtances yield only a very tetid em- 


pyreumatic oil, and volatile alkali, | 

In general, all inflammable matters are acted upon 
with 8 violence by the vitriolic and nitrous acids, 
cxcepting only camphor and naphtha. With the vi- 
triolic acid, when in a liquid ſtate, they render it vola- 
tile and {ulphurcous ; if in a dry ſtate, they form at- 
tual ſulphur. With the nitrous, they firſt impart a high 
colour and great degree of volatility to the acid ; then 
a violent flame enſucs, if the matter is attempted to 
be dried. With ſpirit of wine the effects arc conſi— 
derably different; and very volatile compounds are 
formed, which are called ether, on account of their ex- 
ceeding great diſpoſition to riſe in vapour. Similar 
compounds arc likewiſe produced, but with more dif- 


ticulty, from the marine acid and concentrated vine- 


gar. The ſal ſedativus of borax mixes with {ſpirit of 
wine, and cauſcs it burn with a green flame; but docs 
not ſeem to produce any other > capa upon it. How 
the acid of phoſphorus and of ants act upon ſpirit of 
wine, is not exactly Known ; but that of tartar by di- 


geſtion with it, is converted into the acetous acid. With 


any other inflammable matter, the phoſphorine acid re- 
produces phoſphorus. 
There are two ſingularities obſerved among the in- 
flammable ſubſtances. One is that bituminous matter 
called amber, which yields a volatile ſalt of an acid 
nature on diſtillation : When combined with alkalies, 


this acid is found to yield compounds ſimilar to thoſe 


made with the acetous acid and alkali. The other is, 
that gum called 6-129, which is uſed as a perfume, and 
yields by ſublimation a Kind of volatile falt in fine ſhi- 
ning cryſtals like ſmall ncedles, and of a moſt grateful 
odour. Theſe dillolve very readily in ſpirit of wine; 
but not at all in water, unleſs it is made very hot: ſo 


that they ſcem to contain more oily than ſaline matter, 


light moſt powerfully. 


terycice with acids, as well as calcarcous earths and 


ſilver being flowly dropped into as much aquafortis as 


found to have gained ſeven grains. There is alſo a re- 


diſcharged from metals and that from alkalies; the 


ing flame. 


ever, the calcination by fire has been very violent and 
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Neither the nature of theſe flowers, however, nor that Metalline 
of the ſalt of amber, is fully known, Sbſtanccs. 
e e 


SEcr. VI. Metalline Subſtances. 


Tusk are diſtinguiſhed from all other bodies by 
their great ſpecitic gravity, exceeding that of the molt 
dente and compact ſtoncs. The heavieſt of the latter 
do not exceed the ſpeciſic gravity of water in a greater 
proportion than that of 4 to 1 ; but tin, the lighteſt of 
all the metals, exceeds the ſpecitic gravity ot water in 
the proportion of 7 to 1, 'I hey are alſo the moſt 
opaque of all known bodies, and retie& the rays of 
$20: 
Metallic bodies poiicſs the quality of diſſolving in Metals ſo- 
and uniting with acid ſalts, in common with carths luble in 2“ 
and alkalies ; but, in general, their union is leſs per- _ 
fect, and they are more caſily ſeparable. I hey ef- 


alkalics ; but their efferveſcence is attended with very 
different appearances. In the efferveſcence of acids 
with alkalics, or with calcarcous carths, there is a diſ- 
charge of the fluid called fixed air, which is ſo far from 
being inflammable, that it will immediatcly extinguiſh 
a candle or other ſmall flame immerſed in it. The 
mixture alſo is notably diminiſhed in weight. When 
a metallic ſubſtance is diflolved in an acid, the weight 
of the mixture is never very much diminiſhed, and 
ſometimes it is increaſed. Thus, an ounce of quick- 


was ſufficient to diſſolve it, aud the ſolution managed 
ſo as to take up almoſt a whole day, the whole was 


markable diftcrence between the nature of the vapour 


former, in moſt caſes, taking fire and exploding with 
violence; the latter, as already obſerved, extinguiſh- 


The metallic ſubſtances, at leaſt ſuch as we are able 8 
to decompound, are all compoſed of a certain kind of poſition. 
carth, and the inflammable principle called phlogiſton. 
The earthy part by itſelf, in whatever way it is pro- 
cured goes by the name of calx. The other principle 
has alrcady been proved to be the ſame with charcoal. 
When theſe two principles are ſeparated from one an- 22 
other, the metal is then ſaid to be calcined. The calx POR and 
being mixed with any inflammable ſubſtance, ſuch as tion and re- 
powdered charcoal, and urged with a ſtrong fire vivification 
melts into metal again; and it is then ſaid to be re- 
duc:d, or rcvivificated: and this takes place whether 
the metal has been reduced to a calx by diſlolution in an 


acid or by being expoſed to a violent fire. If, how- 


long continued, the calx will not then ſo readily 
unite with the phlogiſton of the charcoal, and the re- 
duction will be red with more difficulty. Whe- 
ther, by this means, viz. a long continued and violent 
calcination, metallic earths might entirely loſe their 
property of combining with phlogiſton, and be changed 
into thoſe of another Kind, deſerves well to be inquired 
into. 3 

When a metallic ſubſtance is diſſolved in any kind of Calcing- 
acid, and an alkali or calcareons earth not deprived tion and in- 
of its fixed air is added, the alkali will immediately creaſe of 


be attracted by the acid, at the ſame time that the fix- — by 
| * 


—* 
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ed air contained in the alkali is diſengaged, and the 


Subſlances. calx of the metal, having now no acid to keep it diſ- 


— — 


ſolved, immediately joins with the fixed air of the al- 
kali, and falls to the bottom. Something ſimilar to 


this happens when metals are calcined by fire. In 
this caſe there is a continual decompoſition of the air 


which enters the fire; and the fixed air contained in 
it, being, by this decompoſition, ſet looſe, combines 


with the calx ; whence, in both caſes, there is a conſi- 


derable increaſe of weight. If the air is excluded from 


a metal, it cannot be calcined even by the moſt violeut 
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fire. 


When a metal is precipitated by a mild alkali, or by 


an uncalcined calcareous earth, the reaſon of the in- 
creaſe of weight is very evident; namely, the adhe- 
ſion of the fixed air to the metalline calx : but, thongh 
it is not ſo much increaſed when precipitated by cau- 
{tic alkali, or by quicklime, there is nevertheleſs a very 
evident increaſe, which is not ſo caſily acconnted for, 
M. Lavoiſier has mentioned ſome experiments made 


on mercury and iron diſſolved in aquafortis, which 


deſcrve to be taken notice of, as in a great meaſure 
accounting for the phenomenon already mentioned of 


the ſolution of metalline ſubſtances gaining an addi- 


tion of weight; and likewiſe ſhowy the proportion of 


393: - 
M. Lavot- 
licr's expe- 
riracnts, 


aſſumed a greeniſh colour, 


increaſe of weight with the mild, or calcined calcare- 
ous carth. | 


«© Exactly 12 ounces of quickſilver (ſays he) were 


put into a matraſs, and 12 ounces of ſpirit of nitre 


poured on it. Immediately a ſpontancous efferveſ- 
cence enſued, attended with heat. The red vapours of 
the nitrous acid aroſe from the mixture, and the liquor 
I did not wait till the ſo- 


lution was entirely accompliſhed before I weighed it; 


it had loſt one drachm 18 grains. 


weighed the ſolution, I was much aſtoniſhed to perceive 
that it had increaſed inſtead of being diminiſhed in 
weight ; and that the loſs, which was one drachm 18 

rains at firſt, was now only 54 grains. The next 
I the ſolution of the mercury was entirely finiſhed, 
and the loſs of weight reduced to 18 grains ; ſo that in 


12 hours the ſolution, though confined in a narrow neck- 


ed matraſs, had acquired an augmentation in weight 
of one drachm. I added ſome diſtilled water to my ſo- 
lution, to prevent it from cryſtallizing ; the total weight 
of it was then found to be 48 ounces 1 drachm and 18 
grains. VV 
„I weighed ſeparately, in two veſſels, 8 ounces 
15 grains of the above ſolution, cach of which por- 
tions, according to the preceding experiment, ought 
to contain 2 ounces of nitrous acid and 2 ounces of 
quickſilver. On the other ſide I prepared 6 drachms 
36 grains of chalk, and 4 drachms 36 prains of lime ; 
theſe proportions having been found by former ex- 
periments juſt neceſſary to ſaturate two ounces of ni- 
trous acid. Fput the chalk in the one veſlel, and the 
lime in the other. | 

“ An efferveſcence attended the precipitation by 
chalk, but without heat; the mercury precipitated in 
a light yellow powder, at the ſame time the chalk 
was diſſolyed in the nitrous acid. The precipitation 
by the lime was effected without efferveſcence, but 
with heat ; the mercury was precipitated in a browniſh 


Three hours after, 
the mercury was nearly all diſſolved: but having again 
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powder. When the precipitates were well ſubſided, 
} decanted off the liquors from them, aud carefully 
edulcorated them. After which, I cauſed them to be 
. 0 in a heat nearly equal to that in which mercury 
ous. 

The precipitate by the chalk weighed 2 ounces 2 
drachms 45 grains ; that by the lime weighed 2 oun- 
ces 1 drachm 45 grains. 
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Sixteen ounces of the nitrous acid, the ſame as 


employed in the former experiments, were placed in 
a matraſs, and ſome iron filings gradually added. The 
efterveſcence was briſk, attended with great heat, red 
vapours, and a very rapid diſcharge of claſtic fluid: 
the quantity of iron neceſſary to attain the point of 
ſaturation was 2 ounces 4 drachms ; after which, the 
loſs of weight was found to be 4 drachms 19 grains. 


As the ſolution was turbid, I added as much diſtilled 


water as made the whole weight of the ſolution to be 
exactly 6 pounds. | 

l took two portions, each weighing 12 ounces of 
the above ſolution, and containing 2 ounces of nitrous 
acid, and 2 drachms 36 grains of iron filings, I pla- 
ced them in two ſeparate veſſels. To one were added 


6 drachms 36 grains of chalk ; and to the other 4 


drachms 36 grains of ſlacked lime, being the quantities 
neceſſary to ſaturate the acid. _ 

The precipitation was effected by the chalk with 
efferveſcence and tumefaction, that by the lime with- 
out cither efferveſcence or heat. Each precipitate 
was a yellow brown ruſt of iron. They were waſhed 
in ſeveral parcels of diſtilled water, and then dried in 


an heat ſomewhat ſuperior to that uſed in the laſt ex- 


periment, e | 5 
The precipitate by the chalk, when dried, was a 
22 ruſt of iron, inclining even to white by veins. 
t weighed 6 drachms 35 grains. That by the lime was 
rather yellower, and weighed 4 drachms 69 grains. 


„The reſult of theſe experiments (ſays M. La- 


526 
Conſe- 


voiſier) are, 1. That iron and mercury diſſolved in quences 
the nitrous acid acquire a remarkable increaſe of from his 


weight, whether they be precipitated by chalk or by 
lime, 2. That this increaſe is greater in reſpect to 
iron than mercury. 3. That one reaſon for thinking 
that the elaſtic fluid contributes to this augmentation 
is, that it is conſtantly greater when an earth is em- 
ployed ſaturated with elaſtic fluid, ſuch as chalk, than 


experi- 
ments; 


when an earth is uſed which has been deprived of it, 


as lime. 4. That it is probable that the increaſe of 
weight which is expericnced in the precipitation of 
lime, although not ſo great as that by chalk, proceeds 
in part from à portion of the elaſtic fluid which re- 
mains united to the lime, and which could not be ſepa- 


rated by the calcination.” 


0 


But though we are naturally enough inclined to 
think that the increaſe of weight in the precipitates 
formed by lime proceeded from ſome quantity of ela- 
ſtic fluid or fixed air which remained combined with 
the lime, it is by far too great to be accounted for in 
this way, even according to the experiments men- 


1 
Not well 
founded. 


tioned by M. Lavoiſier himſelf, and which, from the 


manner in which they are told, appear to have been 
performed with the greateſt accuracy. He found, 
that 1 ounce 5 drachms and 36 grains of ſlaked lime 
contained 3 drachms and 3 quarters of a grain of water, 

312 and 
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Metalline and only 16 grains and an half of claſtic fluid were ſe- 
Subſtances. parable from it, In the experiments above related, 
where only 4 drachms and 36 grains were employed, 
the quantity of claſtic fluid could not excecd 6 or 8 
grains, Yet the calx was increaſed in mercury by no 
leſs than 105 grains, and in iron by 203 grains; 2 


uantity quite unaccountable from the elaſtic fluid or 


fixed air which we can ſuppoſe to be contained in the 
lime made uſe of, Jt is much more probable, that the 
increaſed weight of metallic precipitates, formed by 
lime, ariſcs from an adheſion of part of the acid. 
Metals are fonnd to be compounded of a kind of 
carth mixed with the inflammable principle or phlo- 


and by a diſſipation of the latter, all metallic 


ziſton; 
— gold, ſilver, and platina excepted, are capable 
330 of being reduced to a calx, but very different degrees 
What me- of heat are required for calcining them. Lead and tin 
tals are cal- begin to calcine as ſoon as they are melted, long be- 
cinable, & fore they are made red-hot, The ſame happens to the 


83 ſemimetals biſmuth and zinc; the latter Se 


heat. | c ; 
than that which is barely ſufficient to melt it, 


the former may be made partly to calcine by being 
frequently wetted in a degree of heat conſiderably be- 
low that which is ſufficient to make it red. 


I 
Ruſting of Moſt metals underpo a kind of ſpontaneous calcina- 
metals tion in the open air, which is called their ruſting ; and 
which has given occaſion to various conjectures, - But 
M. Lavoiſier has ſhown, that this ariſes from the fix- 
able part of the atmoſphere attaching itſelf to their 
carthy part, and diſcharging the phlogiſton. Accord- 
ing to him, no metallic body can ruſt but where 
there is an abſorption of air ; and conſequently metals 
can be but imperfectly ruſted when kept under a re- 
$42 _ ceiver. . a 
Fuſibilit7 If two metals are mixed together, the compound 
of metallic generally turns out more fuſible than cither of them 
Pg” was before the mixture, There are indeed great 
pounds. differences in the degrees of heat requiſite to melt 
them. Thus, lead and tin melt below that degree of 
heat which is required to make quickſilver or linſeed- 
oil boil. Silver requires a full red heat, gold a low 
white heat, copper a full white, and iron an ex- 
treme white heat, to make it melt. The ſemimetal 
343 called biſmuth melts at about 4609 of Fahrenheit's 
- Great ſuſi- thermometer, and tin at about 422% When mixed 
bility of in equal quantities, the compound melted at 2839. 
_—_— When the tin was double the biſmuth, it required 3345 
viſmuth, to Melt it; with eight times more tin than biſmuth, 


it did not melt under 292% If to this compound lead 
is added, which by itſelf melts in about 5409, the fu- 
ſibility is ſarpriſingly increaled. Mr Homberg pro- 
poſed for an anatomical injection a compound of lead, 


tin, and biſmuth, in equal parts; which he tells us 


| keeps in fuſion with a heat ſo moderate that it will 
On e. not inge paper. Sir Iſaac Newton contrived a mix- 
by the heat ture of the abovementioned metallic ſubſtances, in 


of boiling ſuch proportions that it melted and kept flnid in a heat 


vater. ſtill ſmaller, not much exceeding that of boiling water. 
| A compound of two parts of lead, three parts of tin, 
and five of biſmuth, did but juſt ſtiffen at that very 
heat, and ſo would have melted with very little more ; 


and when the lead, tin, and biſmuth, were to one ano- 


CHEMISTRY. 


all: 


combuſtible, cannot bear a greater heat in open veſſels 
Iron 
and copper require a red heat to calcine them; though by which Moſes diſſolved and gave the Iſraelites to 


drink the golden calf which they had idolatroully ſet 


riments have ſhown to be a real malleable metal, as 


in fuſion, that it is always found in a liquid ſtate, The 


ther in the proportions of 1, 4, and 5, the compound Metalline 
melred in 246%. We have ſcen, however, a piece of Subſtances, 
metal compounded of theſe three, the proportions un- 
known, which melted, and even underwent a flight 
degree of calcination, in boiling water, and barely ſtiſ- 
fened in a degree of heat ſo gentle that the hand could 
almoſt bear it. 1 525 5485 
A llight degree of calcination ſeems to give the Solubility 
acids a greater power over metallic ſubſtances ; a of metals 
ny makes them leſs ſoluble ; and if long and vio- 1 
ently calcined, they are not acted upon by acids at - Ap. 
Of all the acids, the marine has the greateſt at- 
traction for metallic calces, and volitalizes almoſt every 
one of them, Bl, | 346 
Sulphur readily unites with moſt metals, deſtroys Eſſects of 
their malleability, and even entirely diſſolves the in. ſulphur os 
On gold and platina, however, it has no effect, till metals, 
united with a fixed alkaline ſalt, when it forms the 7 
compound called hepar ſulphuris ; which is a very | 
powerful ſolyent, and will make even gold and pla- 
tina themſelves ſoluble in water, ſo as to pals the 
filter. This preparation is thought to be the means 


u ** 5 1 

"When 2 metal is diſſolyed in an acid, it may be 

precipitated, not only by means of calcarcous earth 

and alkalics, but alſo by ſome other metals; for acids 

do not attract all metals with equal ſtrength ; and it 

is remarkable, that when a metal is precipitated by 

another, the precipitate is not found in a calcined ſtate, 

but in a metallic one, The reaſon of this is, that the 

precipitating metal attracts the phlogiſton which is ex- 

pelled from that which is diflolving, and immediately 

unites with it, ſo as to appear in its proper form. The 

various degrees of attraction which acids have for the 

different metals is not as yet fully determined. The 

beſt authenticated are mentioned in the Table of Affi- 

nities or elective attractions (Set. IX.) 547 
Metalline ſubſtances are divided into metals and ſe- Diviſion 

mimetals, The metals which are diſtinguiſhed from into metals 

the ſcmimetallic ſubſtances by their malleability or and ſemi- 

ſtretching under the hammer, are in number ſeven ; metals. 

gold, ſilver, copper, iron, lead, tin, and platina, To 

theſe is added quickſilver; which Mr Brown's expe- 


well as others, but requiring ſo little heat to keep it 


ſemimetals are biſmuth or tin-glaſs, zinc, regulus of 548 
antimony, and cobalt, nickel, and arſenic. This laſt E 
ſubſtance is now diſcovered to be compounded of an acid © ene. 
of a peculiar kind and phlogiſton; and as the quantity 
of the latter is great or ſmall, the arſenic aſſumes ei- 
ther a metallic or ſaline form. It likewiſc nnites with 
ſulphur, with which it forms a compound of a red or 
yellow colour, according as more or leſs ſulphur is 
uſed, This compound is eaſily fuſible ; though the 
arſenic, by itſelf, is ſo volatile as to go all off in vapour 
rather than melt. In common with the ſalts, it poſ- 
ſeſſes the properties of diflolying in water, and uniting 
itſelf to alkalies. Water will diſſolve about „, of its 
weight of pure arſenic ; but if arſenic is boiled in a 
ſtrong alkaline lixivium, a much greater proportion 
will be diſſolved. Indeed ſtrong alkaline lixivia will diſ- 
ſolve 
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$49. 
Water, how 
lar an object 
of chemi- 
ry. 


350 
Chemical 
properties. 


8 
* 


Theory. 
Pi. ters, Kc. ſolve 2 part of almoſt every metalline ſubſtance, except 


ſalt. 


gold, ſilver, and platina; but, excepting copper, 
which may be formed into cryſtals by means of the vo- 
latile alkali, none of them will atſume a cryſtalline 
torm when united with alkalies. Arſenic, on the 
contrary, unites very readily with fixed alkalies, and 
ſhoots with them into a neutral ſalt. If it is mixed 
with nitre, it unites itſelf to the alkaline baſis of that 
ſalt, and expels the acid in very volatile fumes, which 
are diſſicultly condenſed into a blue liquor. The rea- 
ſon of this is the great attraction between the nitrous 
acid and phlogiſton, which are always diſpoſed to unite 
when a proper degree of heat is applied. Was the 
phlogiſton contained in large quantity in the arſenic, 
and the heat ſafficiently great, a violent deflagration 
would enſue; but as the acid of arſenic attracts the 
alkaline part of the nitre, at the ſame time that the ni- 
trous acid attracts the phlogiſton, a double decompo- 
ſition enſues, in a leſs degree of heat than wouldother- 
wiſe be neceſſary ; andthe nitrous acid ariſes ina very 
volatile ſtate, as it always is when combined with phlo- 
iſton, which is the occaſion of the blueneſs in _ 
Lins ſo produced. The arſenic is alſo decompoſed by 
being deprived of its proper quantity of phlogiſton ; in 
conſequence of which its acid attaQnes itſelf to the fix- 
ed alkali of the nitre, and forms a neutral arſenical 
For the extraction of metallic ſubſtances from 
theirores, and the various methodsof refining them, ſc 
METALLURGY. | 


Secr. VII. Waters. 
Tu k pure clement of water, like that of fire, is ſo 


much an agext in moſt chemical operations, as to be it- 


ſelf very little the objet of practical chemiſtry, Some 
late experiments, however, have ſhown that this fluid 
really conſiſts, in part at leaſt, of phlogiſton, and an in- 
viſible ſubſtance which forms the baſis of pure air: and 
conſequently water is generated in the deflagration of 
dephlogiſticated air; but as the baſis of the former 


cannot be perceived by itſelf, we can as yet ſay nothing 


about it. Waters, therefore, can only be the objects 
of chemiſtry, in conſequence of the impurities they 
contain: and as theſe impurities are molt commonly 


ry can be given of waters, diſtinct from that of the 
ſalts contained in them ; which all depend on the ge- 
neral properties belonging to ſalts, and which we have 
alrcady mentioned. Any thing, that can be ſaid with 
ene to waters, then, muſt be poſtponed to the parti- 
cular conſideration of the properties of each of the ſa- 
line bodies with which water is capable of being adul- 
terated. We ſhall therefore refer entirely to the article 


WATER in the order of the alphabet, for what can be 
Maid on this ſubject. 


Sect. VIII. Animal and V egetable Subſtances, 


Tae general chemical properties of theſe have been 
already taken notice of under the name of in flammable 
ſubſtances. They agree in giving out a very thick fe- 
tid oil, when diſtilled by a ſtrong fire; but in other 
reſpects they differ very conſiderably. Moſt kinds of 
vegetables give ont an acid along with the oil; but all 
animal ſubſtances (ants, and perhaps ſome other inſects, 
excepted) yield only a volatile alkali. Some kinds of 


cient chemiſts uſed to denote many di 
were invented rather from a ſuperſtitious and fantaſti- or charac- 
cal principle than from any real neceſlity ; or, perhaps, ders. 


from the vulgar. 
fected a great deal of ingenuity ; imtending them as 
ſymbols of the qualities poſſeſſed by cach of the diffe- 


vegetables, indeed, as muſtard, afforda volatile alkali Che 
on diſtillation, ſimilar to that from animal ſubſtances ; C adters. 


but inſtances of this kind are very rare, as well as of. 
animals affording an acid. Both animal and vegetable 
ſubſtances are ſuſceptible of a kind of fermentation, 
called putrefaction, by which a volatile alkali is produ- 
ced in great plenty: there is, however, this remark- 
able difference between them, that many vegetable 
ſubſtances undergo two Kinds of fermentation be- 
fore they arrive at the putrefactive ſtage, The firſtis 


called the vines, when the ardent ſpirits are produced, 


which we have already mentioned when ſpeaking of 
inflammable ſubſtances. This is ſucceeded by the c. 


tous, wherein the vegetable acid called vinegar is pro - 


duced in plenty: and laſtly, the putrefactive ſtage ſuc- 
ceeds when a volatile alkali is only produced; not the 


ſmalleſt veſtige either of ardent ſpirits or of vinegar re- 


maining. On the other hand, animal ſubſtances ſeem 
ſuſceptible only of the putrefactive fermentation ; no 


inſtance having ever occurred where there was the leaſt 
drop, either of ardent ſpirit or of vinegar, produced 


from a putrified animal ſubſtance. (See FERMENTA- 


TION and PUTREFACTION.) 


SECT. IX. Of the Chemical Characters, and Tables 
EO of Eleftive Attraction. 


5 wit | I 
Tu E numerous marks or 99 which the an- 1 
0 


like the enigmatical language uſed by the alchemiſts, 
they have thereby ſought to conceal their myſteries 
In contriving theſe marks, they af- 


rent ſubſtances. A circle being ſuppoſed*the moſt per- 
fect figure, wasthercforeuſed to repreſent the moſt per- 
fe ct metal in nature, that is, gold. Silver beinglikewiſe a 
perfect and indeſtructible metal, is placed next to gold; 
but, on account of its inferiority, is expreſled only by a 
creſcent, as if but half gold. A circle was likewiſe uſed 
to denote {alt of any kind, as being ſomething elaborate 


of the ſaline kind, it is impoſſible that any general theo- and perfect. A croſs was uſed to denote acrimony of 


any kind, and conſequently employed for the acrimo- 
nious ſalts of vitriol, alkali, &c. Hence all the in- 
ferior metals have the croſs ſome how or other com- 
bined with the marks deſigned to repreſent them. 
Thus, the mark for quickſilver denotes, that it hath the 
ſplendor of ſilver, the weight of gold, but its perfection 
is hindered by an acrimony repreſented by the crols at 
bottom, &c. Fire is repreſented by an equilateral 
triangle, having one of its angles uppermoſt, This 
may be conſidered as a rude repreſentation of flame, 


which is always pointed at top. Water, again, is re- 


preſented by a triangle, with an angle downwards, 
ſhowin 
ſtrength, &c. All theſe marks, however, as they 
were of no real uſe at firſt, ſo they are now becoming 
every day more and more neglected. Such of them, 
however, as may moſt readily occur in chemical books 
are repreſented and explained on Plate CXXXII, 


The French chemiſts have of late attempted to in- New che- 
troduce a kind of new chemical language; and by a- mical lan- 


laſt uni- guage. 


dopting it themſelves, may perhaps make it at 
| verſal, 


the way in which that element exerts its 


rent ſubſtances of marks 
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ELlecti ve 


Attraction, tings without knowing it. 
— — 


„ 
Of rabics of 


allinitics, 


| e 75-98 


Calcarcous carth 


Calcarcous carth | | 


Regulus of antimony 


Fixed atkali 


CAHAEM LS: TR: Y; 


verſal, as it is now impoſſible to underſtand their wri- 


of this article, 

Table of affinities, or th (live attraftions, are but of 
late invention. They arc conſequences of an impro- 
ved ſtate of chemiſtry, when the different ſubſtances 
were found to act upon one another in moſt caſcs ac- 
cording to a fixed and ſettled rule. The moſt appro- 
ved table of this Kind for a long time was that compo- 
ſed by Mr Geoftroy, It was, however, found to be 
very incomplete, not only as to its extent, but like- 
wiſe as heat and ſome other circumſtances were found 
to vary the attractions conſiderably, and ſometimes 


cven to reyeric them. Other tables have been conſtruc- 


ted by Mr Gellert, &c, but none hath yet appearcd fo 
complete but that many additions may be made to it. 


The following is that at preſent exhibited oy Dr Black 
in his courſe of chemiſtry. 


1. VITRIOLIC ACID. Copper 
Phlogiſton | Lead 
Terra ponderoſa Tin 
Fixed alkali Silver 
Calcarcous carth Regulus of antimony 
Zinc Quickſilver 
Iron 1] Arſenic. | 
Gn FR 5. HEPAR SULPHURIS 13 
| 4 ier | 5 decompounded 
Silver 
b 3; uickſilver 
eee, alkali —— of fixed alkali 
e Lime-water 
Earth of alum. 


| Volatile alkali. 
2. NITROUs Acid. | | 

6. Fixer AIR. 
Calcarcous carth 
Fixed alkali 


Fixed alkali 


Zinc Magueſia 
Iron Volatile alkali. 
Lead | | | 5 | 
II: 7. ALKALINE SALTS. 
Copper | Vitriolic acid 
uickſilver | Nitrous acid 
Silver Marine acid 
Volatile aJkali, Acctous acid 


| Volatile vitriolic acid 
1 Sedative ſalt 
Fixed air 


3. MARINE Ac1D, 
Eixed alkali 


: Snlphur 
Zine © | 
Iron | Expreſſed oils, 
. 8. Car cAREOUS EARTH, 
TY. Vitriolic acid 
Copper | 


Nitrous acid 
Marine acid 


* Acid of tartar 
Spirit of wine : a er. acid 3 
Volatile oils ulphurcous acid and fe- 
Gold ative ſalt 

6 ] Sulphur, 


4. SULPHUR, | 
9. METALLIC SUBTSA N= 
Calcarcous carth | _cxs, Lead and Regulus 


Iron of Antimony excepted, 
Nickel Marine acid, 


4 


Sce the Table at the end 


Vitriolic acid 
Nirtous acid 
Sulphar and acetous acid. 


10, LEAD. 
Vitriolic acid 
Marine acid 
Nitrous acid 
Acctous acid 
Expreſſed oils, 


MONY. 
Vitriolic acid 
Nitrous acid 
Marine acid 
Acctous acid, 


12. ARSENIC. 
Linc 
Iron 
Copper 


Tin 


Lead 
Silver 
Cold. 


13. REGUuLUs of Ax TI- 


| 


Theory. 


MONTY with Metals. 
Iron 
Copper 
Tin 
Lead 
Silver 
Gold. 
14. OUICESILVER. 
Gold 2 
Lead and tin 


Si | Copper 
11. REecuLrvs of AnTi1- 


Zinc, biſmuth, and regu- 
lus of antimony, 


15. SILVER. 


| Lead 


Copper 
Iron, 


16. WATER. 
Fixed alkali 
Spirit of wine 
Milk, alkaline ſalts, and 
ſome neutrals, 


L SPIRIT of Wix. 
Water 


| Oils and reſins, 


In conſequence of heat, ſedative ſalt and the other 


ſolid acids decompound vitriolated tartar, nitre, an 
ſca- ſalt. ; 


Double Elective Attractions; which, in Wie 
caſes, may be conſidered as exceptions to the 


1. Thoſe which happen | in mixtures of watery ſub- 


foregoln g table. 
ſtances, 
Acids 
1. Calc. carths, orme- 


tallic ſubſtances 


Vitriolicor marine 
2 acids 
Alkalies or earths 
Lead 
Nitrous marine, or 
acetous acids 
Silver 
8 
Vitriolic, nitrous, 
or acetous acids 
Volatile alkali 
Acids 
' Nitrous, marine, 


Or acetous acids 
Calcarcous carths 


Volatile alkali 
Fixed air. 


Mercury, ſilver, or lead, 


Nitrous or acetous acids. 


Vitriol acid 

Alkalies, earths, or 
M.S. 

Marine acid 

Alkaline ſalts, earths, or 
M. S. 

Fixed air 

Fixcd alkali. 

Volatile alkali, magneſia, 
or carth of alum 

Vitriolie acid. 


II. Thoſe which 3 in diſtillations or ſublima- 


tions, and require heat. 


; Vol. alkali 
J Acids. 

* Vol. alkali 
Vitriol. acid 
Vol. alkali 

3. 1 Nitrons, marine, 


orvitriohicacids 


— 


Fixed air 

Calcarcous earths. 

Nitrous, marine, or ace- 
tous acids | 

Fixcd alkali. 

Acetous acid 

Fixcd alkali, or abſorbent 
carths, 


4. 


Electi ve 
Attraction. 
8 | 


Chemical 
Opera- 
tions. 


- 


5354 


in chemi- 


ſtry. 


$55 
Chemiſts 


how divid- 
(d. | 


556 
Glaſs veſ- 


fels, when 


to be uſed, 


Theory. 


Operations 


comprehended ander the following names. 


4. Evaporation. 


Reg. of antimon, Marine acid 


is Sulphur Quickſilver. 
III. Thoſe which happen in mixtures by fuſion. 
Tin Iron | 
1. 5 Silver 6 1 7 
Copper Sulphur 
2. Gold Lead. 
M. S. Sulphur 
3. Cod Reg. of ant. 


The firſt of theſe tables requires very little cx pla- 
nation. The names printed in ſmall capitals, arc theſe 


of the ſubſtances which have the affinity with or at- 


tract thoſe below them. Thus, vitriolic acid attracts 
moſt powertully the phlogiſton, or inflammable prin- 
ciple : next, fixed alkali ; then, calcareous earth; and 
ſo on, in the order in which they are marked. — The 
tables of double elective attractions cannot be made 


quite ſo diſtinct ; though an explanation of one ex- 


ample will make this likewiſe caſy to be underſtood, 
Thus in Table I. the firſt caſc is, “If a combination of 
acids with calcarcous carths or metallic ſubſtances is 
mixed with a combination of volatile alkali and uxcd 


air, the acids will unite themſelves to the volatile al- 


kali, and the fixed air to the calcareous carth or me- 
tallic ſubllance, | | 


Sect. X. of the different Operations in Prac- 


tical Chemiſlry, and the proper Iuſirumeuts for per- 


forming each. | 


by which the greateſt changes are made upon thoſe 
bodies which are the objects of that ſcience, may be 


tion. 2. Filtration. 


3. Precipitation, or coagulation. 
5. Cryſtallization, 6. Diſtillation, 
7. Sublimation. 3. Deflagration. 9. Calcination. 10. Fu- 
ſion. 11 Maceration, or digeſtion. To which we 
may add, 12, Trituration, or levigation. 
Before we procecd io a particular account of cach 
of theſe operations, it is neceſſary to take notice, that 
there are two different things propoſed by thoſe who 
enter on the practice of chemiſtry, Some have no- 
thing farther in view than the enlargement of their 
knowledge, or making improvements in arts which 
are to be practiſed by others for their own advantage, 
Others deſign to follow chemiſtry as a trade, by which 


they hope to enrich themſelves, or to get a comfortable 
livelihood. But the apparatus and utenſils neceſlary 
tor performing the very ſame operations are exceed- 


ingly different when experiments only are to be made, 
from what they muſt be when theſe operations are 
performed with a view to profit; and ſo great is this 
difference, than thoſe who purſue chemiſtry with a 
view to advantage, will always find themſelves very 
conſiderable loſers it they follow the plan of an appa- 
ratus or a laboratory deſigned only for making expe- 
riments. Along with the apparatus, therefore, which 
is commonly deſcribed in chemical books, and proper 


only for experiments, we ſhall al ſo give that which is 


neceſſary ſor preparing great quantities of any chemi- 
cal article in the way of trade, 
In general, thoſe who practice chemiſtry merely 
with an experimeatal view, ought, as much as poſ- 
| — 4 


n en r . 


THe moſt remarkable operations in chemiſtry, and 


1. Solu- 
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ſible, to make uſe of glaſs veſſels, as not being liable Chemical 
to be corroded by the moſt powerful tolvents ; and, Opera- 
by their tranſparency, giving an opportunity of ob- ons. 
ferving what pailes within them during the operation. 
But by thoſe who practiſe chemiſtry with a different 

view, theſe vellels ought, with equal care, io be a- 

voided, on accouut of their expence and brittleueſs. 

I his laſt quality, indeed, is poſſeſſed by plaſs in to 


cmincnt a degree, that glaſs veſſels will ſometimes 


fly to pieces, and that with cenſiderable violence, 
when ſtanding by themſelves, and nothing touching 
them. The principle objects which a chemiſt ought 
to have in view, in performing his operations, ought 
to be to ſave time and fucl, eſpecially the former; and 
for this purpoſe, he would find himſelf a conſiderable 
gainer, though he ſhould be at much greater expence 
in his apparatus than he would otherewile have occa- 


ſion for. 


On the ſubject of chemical veſſels Dr Black ob- Dr Vlack's 
ſerves, that “ with regard to the material of which obſerva- 
theſe are compoſed, we are very much at a loſs ; and tens on 
indeed there are no ſuch materials in nature as are ca- hemical 

5 veſſels. 
pable ot anſwering the purpoſes of chemiſts in abſo- 
lute perfection. — The qualities are, 1. Tranſparency 
to allow us to ſee the changes going on; 2. The power 
of reſiſting the action of acids and corroſive ſubſtan- 
ccs; 3. That they bear ſudden alterations of heat and 
cold without breaking; 4. That they be ſtrong, in order 
to confine elaſtic vapours ; and, 5. That they bear very 
great heat without melting. As theſe qualities, how- 


_ ever, are not to be met with united in any one ſab- 
ſtance, the chemiſts are obliged to have recourſe to 


different ſubſtances which poſſeſs ſome of them dif- 53 _ 
ferently. Theſe are, glaſi, metal, and earthey ware. Good and 
Glaſs is poſſeſſed of the two firſt properties, but has bad quali- 
the inconvenience of being apt to crack and fly in ties of glaſs 
pieces, on any ſudden tranſition from heat to cold, or“? 1 rang 
from cold to heat. The beſt method of remedying - a 
this defect, is to have the glaſs made very thin, and seſlels. 

of a round figure, that it may be all heated as cqually 

as poſſible; as it is the unequal application of the heat 

which cauſes it break. Another requiſite in the choice 


of chemical glaſſes, is that they be well annealed, If 


this is not done, the glaſs will either immediately fly Extreme 
to pieces, or be liable to break on the ſmalleſt acci- fragility of 
dent. That ſuch glaſſcs ſhould be liable to be broken glaſe not 
on every ſlight occaſion, is a phenomenon that has hi- Well anne- 
therto received no explanation. If you touch them“ 

with a diamond, with a piece of flint, glaſs, &c. or 


_ Expoſe them to the heat of the ſun, they break imme- 


diately. Dr Black has had great veſlels of glaſs, 

which broke immediatciy on his throwing a little ſand 

into them to clean them. This manifeſtly depends upon 

the ſame principles as the qualities of what are called 

glaſs tears. | „ e 
Glaſs when well annealed is univerſally to be pre- Good and 

ferred, where great and ſudden changes of heat, or bad quali- 

mach ſtreugth, are not required. Flint-glaſs is the ties of me- 


91 | tals as ma- 
beſt ; but the coarſer kinds, as bottle-glaſs, are very dela 
apt to break. | | chemical 


The metals have the third and fourth qualities 
in perfection, but are deficient in all the reſt. The 
moſt troubleſome property is, that they are liable 
to be corroded by acids and other bodies, as is the 
caſe with iron and copper; though this is in ſome 
meaſure 


veſſels. 
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meaſure remedied by tinning ; which, though it wants 
ſome of the qualities from its melting too ſoon, yet 


V rxeliſts the action of many acrid ſubſtances without be- 


361 
Of coarthen 
wire, 


| 562 
lack lead 
u valuable 


materialfor ccedi ngly. 


ſome pur- 
polcs, 


ing ſo readily injured by them ; but it 1s not entirely 
free from this imperfection, and is liable to be ſome- 
what corroded and ruſted, Innice operations, there- 


forc, recourſe is had to ſilver and cven to gold veſ- 


ſels. 

Earthen ware poſſeſſes only the fifth quality in per- 
ſection, viz. that of bearing a violent heat without fu- 
ſion, The baſis of theſe veſſels is clay, which, when 
good, is very convenient for the formation of vellcls, 
and it has been uſed from the earlieſt ages of chemi- 
ſtry for this purpoſe, The requiſite qualities are, 1. 
A conſiderable degree of toughneſs when mixed with 
water. 2. A great degree of hardneſs when burnt in 
the fire with a violent degree of heat. The beſt Kind 
of clay thus contracts a degree of hardneſs ſcarce in- 
ferior to flint, as 1s the caſe with that of which tobac- 
co-pipes are made; but moſt other kinds, ſuch as that 
of which bricks are conſtructed, are apt to melt with 
a ſtrong heat into a ſpongy matter, 
can ſeldom be uſed alone; for when burnt to ex- 


treme hardneſs, the veſſels are very liable to crack. 


This is remedied by mixing ſand reduced to a parti- 
cular degree of ſineneſs, with the clay of which the 
veſſels are made. For this pur 
and the coarſeſt particles of the ſand muſt be thrown 
away. | 

N ſubſtance known by the name of black 
lead, uſed in the making of pencils, reſiſts the fire ex- 
This, however, does not contain an ore 


of lead, bit = ur, and ſome mineral ſubſtances ; 


When mixed with clay, however, it makes it reſiſt the 


fire ſurpriſingly. But there arc ſome particular caſes 
in which neither ſand nor black lead can be uſed as a 


material; for the ſand is caſily corroded by acrid mat- 


niences. 


vellels. 
five volumes. In caſcs where the utmoſt compactneſs 
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lers, and the black lead would produce other inconve- 
Clay is therefore to be taken in its unburnt 
ſtate, reducing it to a powder like fand ; then burn- 
ing this powder with a violent heat, ſo as to convert it 
into ſan 


mical veſſels, and may be employed in thoſe particular 
caſes where ſand would not anſwer. Pott of Berlin 
has written upon the different Kinds of earthen ware 
proper to be employed in the conſtruction of chemical 

1 There is a French tranſlation of it in four or 


of texture is required, procelain veſſels are to be cho- 
ſen ; which is compoſed of the fineſt clay, mixed with 


a ſtony matter, that has the quality of melting in a 


violent heat, and gives more compactneſs to the clay 
than it is naturally capable of receiving; but theſe are 
rather too coſtly for moſt operations. 
taught a way of converting glaſs into porcelain, 

We ſhall now procced to a particular deſcription 
of each of the operations abovementioned, 

I, SoLUT1ON. By this is underſtood the diſſolving a 


ſolid ſubſtance in a fluid, ſo as that the ſolid ſhall totally 


diſappear, and become part of a tranſparent liquor. 

This operation applies particularly to ſalts, earths, and 

metals: as well as to ſeveral unctuous and inflammable 

ſubſtances. For performing this operation in a ſmall 

way, common vis are in many caſes ſufficient, Where 
2 


Clay, however, 


ſe both the fineſt 


Mixing it then with raw clay, it forms a 
compolition which anſwers very well for making che- 


Reaumur has 


matraſſis, or bilt-heads, (fig. 5.), are neceſſary, Flo- 


this operation, as being of the proper ſhape, and ca- 
pable of bearing keat fo well, that they may be filled 
with any fluid, and ſet on a common fire like a me- 
talline veſlel. Solution is much promoted by agitating 
the veſſel, and by heat. In ſome caſes, indeed, it will 
not take place till the mixture becomes very hot; and 
in ſuch caſcs it will be proper to make the fluid boil- 


ing bot by itſcli, and then {lowly to add the ſubſtance 


to be dillolved. | 

When large quantities of ſaline matter are to be 
dillolved, metalline veſſels muſt be uſed : but before any 
are made uſe of for this purpoſe, it will be neceſlary 
to make an experiment Whether the ſalt receives any 
impregnation trom the metal of which the veſſel in- 
tended to be made uſe of is formed ; and if this is 
found to be the caſe, it muſt not be uſed. The me- 
tals moſt liable to be corroded by ſaline bodics are 
iron and copper; and indeed, unleſs it be fer the ſingle 


purpoſe of diſſolving fixed alkaline ſalts, iron vellcls 


ſeem totally unfit for ſaline ſolutions of any kind. Cop- 
per vellels are alſo very liable to be corroded, and to 
communicate very miſcheyous qualities to the liquors 
which corrode them ; for which reaſon, they ought 
never to be made uſe of for the purpoſes of ſolution, 


The metal Icaſt liable to be corroded, next to gold and 


ſilver, is lead; and therefore a chemiſt ought rather to 
provide himſelf with leaden veſſels than thoſe of any 
other metal, But though lead is not apt to be corroded 
by many Kinds of falts, there are ſome which are found 


to act upon it, and to form therewith a very dangerous 


poiſon, The vegetable acid of vinegar is particularly 
apt to receive a dangerous impregnation from this me- 
tal; and therefore no ſolution of any ſalt containing this 
acid ought to be made in leaden veſſels. It appears to 


be very little affected by the vitriolic or marine acids; 
and therefore any ſaline ſubſtance containing cither of 


theſe acids niay be ſafely enough diflolyed in veſſcls 
made of lead, 


In order to ſave time in making ſoJntions, the veſ- 


ſels ought to be as large as poſlible ; though even in 


this there muſt be a certain limit: for two ſmall veſ- 
ſels filled with water will ſooner acquire the neceſſary 
degree of heat than one large one ; and in proportion 
as the veſſel is made more capacious, the ſides and bot- 
tom muſt be thicker, which conſiderably increaſes the 
expence. Fifteen or twenty Engliſh gallons is the 
utmoſt capacity of which they ever will be required; 


and is rather above what will on moſt occaſions be 


neceſtary. They ought to be of a conical figure, 


round at the bottom ; and to have a cover of thick 


plate- iron all around that part which is cxpoſed to the 


action of the fire, that the lead may not bend on the ap- 


plication of heat, which it would otherwiſe be very 
apt to do. When the ſolution is to be made, the leaden 
veſſel is firſt to be filled up with water ſo far as to have 
room for the quantity of ſalt intended to be diſſolved: 
a firc 1s then to be applied ſoas to make it boil : and 
then the ſalt is to be added ſlowly, ſo as ſcarcely to 


hinder the boiling ; for if a great quantity was thrown 


in at once, ſo as to cool the liquor very much, great 
part of the ſalt would concrete on the bottom, in ſuch 
a 


| Theory, 
the ſolution is attended with cfleryeſence and a diſ- Chemical 
charge of vapours, the long-necked glaſſes called Operations, 


rence flaſks are indeed exceedingly well adapted for OY 
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Chemical 2 manner as not only to be very difficultly ſoluble, but 
Operations even cudanger the melting of the veſſel. It is of ſome 
——— conſcquence alſo to avoid the hot ſteam which proceeds 
from the boiling water, and which iſſues with great 
force from a narrow-mouthed veſſel, ſuch as we have 
been deſcribing, That the operator may be out of the 
reach of this, and likewiſe diſſolve the ſalt in a regular 
and gradual manner, without any danger of its concre- 
ting on the bottom, it will be proper to have a lcaden, 
or cven a woodeu, veſſel, with a long handle; which 
is to be filled with the ſubſtance to be diſſolved, then 
immerſed in the boiling liquor, and ſhaken about in 
it, till the ſalt is made into a kind of thick pap, which 
will be in no danger of concreting. It will alſo be 
proper not to ſaturate the water perfectly with ſalt; 
for it will in that caſe be impoſſible to hinder part of 
it from ſettling on the bottom, where it ſoon acquires 
ſuch a degree of heat as to melt the lead, Before any 
ſaline ſubſtance is put into water for ſolution, it ought 
to be pounded and lifted through a hair ſieve. 
Where large quantities of metal are to be diſſolved 


4 manner indiſpenſable ; although the common ſtone- 
ware bottles, eſpecially thoſe made in Holland, will an- 
ſwer the purpole very well, as not being liable to cor- 
roſion, and not fo apt to break as the glaſs veſſels are. 
They may be got of ſuch a ſize as to hold three or four 
gallons : but no veſſel in which metalline ſolutions are 
made ought ever to be above half full. | 
In ſolutions of oily and inflammable ſubſtances, caſt 


copper ones are generally preferred. The copper is 
_ exceſſively ſoluble in oil, eſpecially if it is left to cool 
in ſach a veſſel; but iron is not ſoluble in any inflam- 
mable matter except ſulphur, Copper has, 38 
this advantage over iron, that it is ſooner cooled, as the 
veſſels made of copper are thinner than they can be 
made of caſt iron ; fo that if too great heat is applied 
to a copper veſſel, it may be eaſily remedied by taking 


565 ſequences, even after the fire is removed. "|| Þ© 
Dr Black's Dr Black obſerves, that for the purpoſe of ſolution, 


for ſolu- 


tion, application of the two bodies to each other, and if 


none of them be very volatile, any glaſs or porcelain 
_ veſſel that can reſiſt the action of the ſubſtances will an- 
{wer the purpoſe ; but it often happens that they break 
out into violent ebullition, which produces ſteam; and 
here a common veſſel is not ſo proper, as we would 
wiſh to have the vapour confined or condenſed. We 
therefore chooſe a cloſe veſſel that will bear the heat 
ſuddenly produced by the mixture, or the heat that 
may be neceſſary to promote the action of ſuch bodies 
upon one another. Of this kind is the phiala chemica, 
or matraſs, in which the vapours will have time to cir- 


to eſcape, Where the matter is in ſmal] quantity, 
ſmaller veſſels ſomewhat of the ſame form are uſed, as 
Florentine flaſks, which bear ſudden changes of heat 


In order to promote the action of bodies, it is ſometimes 

neceſſary to make the fluids boil ; and for this purpoſe 

we — 5 a matraſs with a large neck, or apply 
N . 


in acids, eſpecially the nitrous acid, glaſs veſſels are in 


iron veſſels are perhaps the moſt proper of any; though 


it off the fire ; but in a caſt iron veſſel the heat conti- 
nues ſo long as may ſometimes produce dangerous cou- 


directions if no particular nor uncommon conſequence follow the 


eulate and to be condenſed again, without being allowed 


and cold remarkably well, on account of their thinneſs, 
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another veſſel to it that will receive theſe ſteams, and Chemical 
give them ſtill more room for their condenſation, and Operations 
direct them to fall back again, when condenſed, into 
the matraſs, This is called circulation. Macquer de- 566 
ſcribes another veſſel called the pelican, which has Pelican. 
been made uſe of for this purpoſe ; but it is hardly Fig · 6. 
ever employed, on account of its being fo troubleſome 
to procure and inanage it; and the advantages ariſing 
from it may be obtained by a more ſunple apparatus. 567 
To this head we mult refer Papin's digeſter, which-Papin's di- 
is repreſented Fig. 4. It is generally made of cop- oe 
per, very thick and ſtrong, open at the top, with _ un 
2 lid fitted to it, which applies very exactly. There — 
are uſually two projections on the fide, deſigned 


to make the lid go in a particular manner, but they 


are unneceſſary. There are other two, to which are 
fitted the two ſides of a croſs bar B B; in which croſs 
bar there is a ſtrong ſcrew D, by which the lid can be 


preſſed down very ſtrongly. lis uſe is to force wa- 


ter to bear a ſtronger heat than it can do under the 
ordinary preſſure of the atmoſphere. It is ſometimes 
furniſhed with an apparatus for letting out the ſteam, 
leſt it ſhould be in danger of burſting the veſſel, A pipe 
is paſſed through the lid which is titted with a valve, 
on which paſſes a lever at a very {inall diſtance from its 


centre of motion ; and this can be made to preſs on the 
valve with different weights, according to the diſtance 


of theſe weights from the centre. lu one conſtructed 
by Dr Black, there was another pipe below, into which 


a thermometer could be introduced, in order to mea- 


ſure the degree of heat to which the ſteam was raiſed. 
This machine was pretty much employed ſome time 
ago, and its effects were much admired ; but we find 
that moſt things which can be diſſolved in this way, 


can likewiſe be diſſolved in the ordinary way by boil- 


ing water, provided it is continued for a longer time, 
as animal bones, from which the gelatinous parts are 
indeed extracted very quickly by this veſſel] ; but the 


ſame change is produced by boiling them in water for a 


long rime in the ordinary degree of heat, 2 ©. 
II. Fi.TRATION. This operation is generally the Filtration. 

attendant of ſolution : very few ſubſtances, of the ſaline | 

kind eſpecially, are capableof being diſſolved without lea- 

ving ſome impurities, from which they mult be freed; and 


the doing of this, ſo as to render the ſolution perfectly 


tranſparent, is what is underſtood by the word tration. 


For purpoſes merely experimental, a glaſs funnel 
and piece of paper are generally ſufficient, The pa- 
per is formed into a conical cap, which being 5 n 
the funnel with its point downwards, the funnel is then 
placed in the mouth of a vial; and the ſolution or 
other liquor to be filtered is ponred into the paper cap, 
throngh which the liquor paſſes tranſparent, leaving its 
impurities on the paper. For the purpoſe of filtration, 
a has come into ſuch general ue, that a particular 

ind of it is prepares under the name of f/tering paper. 
This is of a reddiſh colour ; but Dr Lewis hes Fw the 
whitiſh grey paper which comes from Holland ahout 
the pill boxes, as not giving any colour to. the ſolutions 
which paſs through it. | 

This operation though apparently ſo ſimple and eaſy, 
is nevertheleſs attended with very — * circum- 
ſtances, on account of the great time it takes up. Even 
where very ſmall quantities of liquor are to be filtered, 

3 K merely 
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Chemical merely ſor experiment's ſake, the impurities frequently 
Operations (ertle ou the paper fo ſoon, and obſtruct its pores to tach 


_ general ſucceed well. 


of filtration ſeems to be the Nn 


little ſlack in the middle of the frame. 


a degree, that the operator is often quite wearied out: 
often, too, the paper breaks ; and thus the whole is 
ſpoiled, and the operation muſt be begun over again. 

To avoid theſe inconveniences, another method of 
filtration has been propoſed ; namely, to uſe a num- 
ber of cotton threads, the ends of which are to be im- 
merſed in the liquor, and the other ends are to haiig 
over the fide of the veſiel which contains it, and to 
hang lower than the ſurface of the liquor, By this 


meals they will act as ſo many capillary ſyphons, (ſce 


sveno); the liquor will ariſc in them quite pure, and 
be diſcharged from their lower extremities into a veſſel 

laced to receive it. That the liquor may flow free- 
ly into the cotton, it will be proper to wet the threads 
before they are uſcd. 

In point of efficacy, no doubt, this method excels 
every other; and where the operator has abundance 
of time and patience, may be proper for experiments; 
but, in the way of trade, ſuch a contrivance is evi- 
dently uſeleſs, For filtering large quantities of liquor, 


therefore, recourſe has been had to large funnels ; 
_ earthen cullenders, or baſons full of holes in the bot- 


tom, lincd with filtering paper ; and to conical bags of 
flannel or canvas | 

The inconveniences attending funnels, when uſed 
only in the way of experiment, are much greater 
when they are employed for filtecing large quantities 
of liquor; and therefore they are generally laid aſide. 
The carthen cullenders, too, do not anſwer any good 
parpole ; nor indeed does filtration through paper in 
The conical flannel or canvas 
bags are greatly preferable : but they have this in- 
convenience, that the preſſure of the liquor is directed 
chiefly againſt one particular point, or a ſmall part of 
the bottom, and therefore the impurities are forcibly 
driven into that place ; and thus the operation be- 
comes inſufferably tedious, 

The beſt method of obviating the inconveniences 
Let a wooden 
frame of about three feet ſquare be made, having 
four holes, one in each corner, about three quarters of 
an inch in diameter. This frame is to be ſupported 
by four feet, the ends of which muſt project an inch 
or two through the holes. Thus the whole may be 
occaſionally ſet up and taken down ſo as to go into 
very little compaſs ; for if the feet are properly pla- 
ced, cach with a little projection outwards, there will 
be no danger of its falling. A ſquare piece of can- 
vas mult alſo be procured, ſomewhat leſs than the 
wooden frame. On each corner of it there muſt be 
a very ſtrong loop, which flips on one of the project- 
ing ends of the feet, ſo that the canvas may hang a 
The liquor to 
be filtered is now poured into the canvas, and a veſ- 
ſel placed underneath to receive it. At firſt it will 
paſs through very foul ; but being returned two or 
three times will become perfectly tranſparent, and 
will continue to run with great velocity, if the filter 
is kept conſtantly full. A filter of the ſize juſt now 
mentioned will contain ten gallons of liquid ; which is 
a very great advantage, as the heat of ſuch a quantity 
of liquor is not ſoon diſſipated, and every ſolution fil- 


ters much faſter when hot than when allowed to cool. 
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ſmall orifice at the bottom. 


| Theory. 


The advantages of a filter of this kind above others Chemical 


ariſe from the preſſure of the liquor being more equally 
ditiuſed over a large ſpace, by which the impurities are 
not forced fo ſtrongly intothecloth as to ſtop it up eutire- 
ly. Yet even here, where large quantities of liquor re- 


quire filtration, the cloth is apt to be ſtopped up ſo as to 


make the operation not a little tedious and diſagrecable. 
It will be proper therefore to have ſeveral cloths, that 
one may be applied as ſoon as another is taken off, 

To promote the operation of filtration, it is very 
proper to let the liquors to be filtrated fettle for ſome 
time; that ſo their groſſer feculencies may fall to the 
bottom, and thus there will be the fewer io retard the 
laſt part of the operation. Sometimes, however, theſe 
feculencics refuſe to ſettle till after a very long time; 
and where this happens to be the caſe, a little pow- 
dercd quicklime thrown into the boiling liquor remark- 
ably promotes the ſeparation, This, however, can 
only be uſed in certain caſes. | | Pr 

In ſome caſcs, the diſcovery of a ready way of fil- 


tcring a large quantity of liquor would be a matter of 


great conſequence ; as where a town is ſupplied with 
river water, which is generally far from being clear, 
and often imparts a 3 colour to clothes 
walhed with it. Some years ago, a ſcheme was pro- 
poſed by a chemiſt for filtering muddy water in any 
quantity. His method was, to have a large caſk co- 
vered over in the bottom with ſtraw to the depth of 
ſome inches, and then filled up with ſand. This caſk 
v/as entirely open at one end, and had a hole in the 
other, which, by means of a leaden pipe, commu» 
nicated with a large reſervoir of the water to be fil- 
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tered, and which ſtood conſiderably higher than the 


caſk. The water which deſcended through the pipe 
into the caſk, having a tendency to riſe up to the ſame 
level with that in the reſervoir, would preſs violently 
againſt the ſand, and, as he thought, run over the 
mouth of the caſk perfectly filtrated, and free from its 
impurities. By this contrivance, indeed, a very vio- 
lent preſſure was occaſioned, if the height of the re- 
ſcrvoir was conſiderable : but the conſequence was, not 
a filtration, but a greater degree of impurity in the wa- 
ter ; for the ſand was forced out of the caſk along with 
it, and, however confined, 
muddy as it went in, 


the water always aroſe as 


Where water is to be filtered in large quantity, as 


for the purpoſes of a family, a particular kind of ſoft 
ſpongy ſtones called {/tering ſtones, are employed. 
Theſc, however, though the water percolates through 
them very fine, and in ſufficient quantity at firſt, are 
liable to be obſtructed in the ſame manner as paper, 
and are then rendered uſeleſs. A better method ſeems 
to be, to have a wooden veſſel, lined with lead, three 
or four feet wide at top, but tapering ſo as to end in a 
The under part of the 


veſſel is to be filled with *ery rough ſand, or gravel, 


well freed from carth by waſhing. Over this, pretty 
fine ſand may be laid to the depth of 12 or 14 inches, 
but which muſt likewiſe be well freed from earthy 
particles, The veſſel may then be filled up to the top with 
water, pouring it gently at firſt, Jeſt the ſand ſhould be too 
much diſplaced. It will ſoon filter thro” the ſand, and 
run out at the lower orifice exceedingly tranſparent, and 
likewiſe in very conſiderable quantity. When theupper 
patt of the ſand begins to be ſtopped up, ſo as not to allow 
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a free paſſage to the water, it may occaſionally be taken 


be equally ſerviceable as before. TOP 
III. PxEcirITaTIon or COAGULATION, This ope- 
ration is the very reverſe of ſolution, and is the abr, 
a body ſuddenly from a fluid to a ſolid ſtate, It difters 
from cryſtallization, in that it generally requires leſs 
time; and in cryſtallization the ſubſtance alſumes re- 
gular figures, whereas precipitates are always in the 
torm of powders. | 
Precipitation is penerally preceded by ſolution and 


filtration: it is uſed for ſeparating earths and metals 
from the acids which had kept them ſuſpended. When 


a precipitation is made of the more valuable metals, 


glaſs veſſels are to be uſed. When earths, or the 


imperfect metallic ſubſtances, are to be precipitated in 
large quantity, wooden ones anſwer every purpoſe. 
If a metal is to be precipitated by an alkali, this ſalt 


maſt firſt be diſtolved in water, then filtered, and 


gradually added to the metallic ſolution. If particular 
circumſtances do not forbid, the falt for precipitation 
ſhould be choſen in its caaſtic ſtate, or deprived of its 


| fixed air, becauſe then a very troubleſome efferveſ- 


cence is avoided, To promote the operation alſo, 
the mixture, if contained in a glaſs, is to be ſhaken ; 


or if in any other veſſels, to be well ſtirred after every 


addition of alkali. If an earth is employed to precipi- 
tate a metal, the mixture muſt be in a manner con- 


ſtantly ſtirred or ſhaken, in order to promote the pre- 


cipitation ; and if one metal is to be precipitated by 
another, that which is uſed as a precipitant maſt be 
beaten into thin plates, that ſo they may be frequent- 
ly cleaned from the precipitating metal, which would 
otherwiſe very ſoon totally impede the operation. 
Sometimes a precipitation enſues on the addition of 


water or ſpirit of wine: but in moſt caſes care muſt 
be taken not to add too much of the ſubſtance which 


is uſed to precipitate the other ; becauſe, in ſuch a 
caſe, the precipitate may be diflolved after it has been 
thrown down. Thus, though volatile alkali will ſe- 
parate copper from aquafortis, it will as eſtectually 
diflolve the precipirate, if too much of it is uſed, as the 
acid itſelf. It is proper, therefore, to proceed cauti- 
ouſly, and examine a ſmall quantity of the liquor from 
time to time, If an addition of the precipitant throws 
down any more, it will be proper to add ſome more 
to the whole ſolution. 

It is ſeldom or never that precipitation can be per- 
formed ſo perfectly, bur that one or other of the in- 
gredients will prevail ; and though they ſhould nor, a 
new compound, conſiſting of the acid united with the 


( alkali, or other ſubſtance uſed for precipitation, is 


contained in the liquor through which the precipitate 
falls. It is proper, therefore, to waſh all precipitates ; 
otherwiſe they can never be obtained perfectly pure, 
or free from a mixture of ſaline ſubſtances. This is 


beſt done by pouring the whole into a filter, and let- 


ting the ſſuid part ran off, as long as it will drop, with- 
oft ſhaking the cloth, Some water is then to be can- 
tiouſly ponred all over the ſurface of the precipitate, 
ſo as to diſturb it as little as poſſible, This water will 
paſh before it the ſaline liquor which is mixed with 
the powder, and render it much purer than before. 


porations of any 


A ſccond or third quantity of water may be uſed, in 


Gl F. 


order to waſh off all the ſaline matter, 
edulcorating the precipitate. 

IV. EvaroraTION. This operation conſiſts in diſſi- 
pating the moiſt fluid or volatile parts of any ſubſtance 
by means of heat. It moſt generally ſucceeds ſolu- 
tion and filtration, being a preparatory for the opera- 
tion of cryſtallization. | | 

For the evaporation of ſaline ſolutions, which have 
been already filtered, and which it is of conſequence 
to preſerve from even the leaſt impurities, diſtilling” 
veſlels are unqueſtionably the moſt proper; both as, 
by their means, the ſolution will be Kept perfectly 
free from duſt, and as the quantity of liquor evaporated 
can be known with certainty by meaſuring that which 
comes over, 
ous method of evaporating, and which requires the leaſt 
fuel. (See the detached articles EvaroRATION and 
DisTILTLATION). With regard to veſlels for evapora- 
tion, the ſame thing muſt be applicable which was men- 
tioned above under Solution. No ſaline liquor muſt be 
cvaporated in a veſſel which would be corroded by it; 
and hence iron veſſels are abſolutely improper for eva- 
kind of ſaline liquor whatever.— 
Lead is in this caſe the metal moſt generally uſeful. It 
muſt only be uſed, however, where the evaporation 
is not carried to dryneſs ; for, on account of the great 
fuſtbility of this metal, nothing could be exſiccated in 
it without great danger of its melting. Where a ſa- 
line liquor therefore is to be perfectly exſiccated, the 
evaporation, if performed in lead veſſels, muſt be car- 
ried on ſo far only as to form a ſaline pellicle on the 
ſurface of the liquor. It is then to be drawn off; for 
which purpoſe, all evaporating veſſels ſhould have a 
cock near the bottom. The liquor muſt now be put 
into a number of ſtone-ware baſons, ſet on warm ſand, 
where the exſiccation may be finiſhed, 


This is called Che 
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V. CRYSTALLIZATION. This, though commonly Cryſlallis- 


accounted one of the proceſſes in chemiſtry, is in reali- zatio 


ty only a natural one, and which the chemiſt can only 
prepare for, leaving the operation entirely in the hands 
of nature. By cryſtallization is meant the ſeparation 


of a falt from the water in which it has been diſſolved, in 


tranſparent maſles regularly figured, and differently for- 
med, according to the different nature of the ſalts, 
This proceſs depends upon the conſtitution of the 
atmoſphere more than any other; and therefore is 
difficult to be performed, nor does it always ſucceed 


equally well ; neither have there yet been laid down 


any rules whereby beautiful and regular cryſtals can: 
with certainty be formed at all times, 

As the different ſalts aſſume very different figures 
when cryſtallized, they are not {abject to the ſame ge- 
neral rules in cryſtallization.. Nitre, Glauber's ſalt, 
vitriol of iron, and many others, cryſtallize beſt on 
having their ſolutions ſet in a cold place after proper 
evaporation, 
the ſolution to be kept as hot as the hand can bear it 
during the time of cryſtallizing. Soluble tartar too, 
and other deliqueſcent ſalts, require to be kept warm 
while this operation is going on: and there are many 
ſaline ſubſtances, ſuch as the combinations of calca- 
reous earths and magneſia with acids, which can ſearce-- 
ly be cryſtallized at all. 

Mr Beaum# has diſcovered, that when two or more 


3 K 2 falts; 


Sal polychreſt, and common ſalt, require 


1. 
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ſalts are diſſolved in the ſame quantity of water, when 
one cryſtallizes, the cryſtals of that ſalt will not con- 
tain the leaſt quantity of any of the others : neither, 


although the liquor was acid or alkaline, will the cry- 


ſtals for that reaſon be either acid or alkaline, but will 
remain perfectly neutral; and the acid or alkaline li- 
quor which adheres to the outſide of the cryſtals may 
be abſorbed by merely ſpreading them on filtering pa- 
per. Hence we are furniſhed with a better method 
of ſhooting ſalts into large and well formed cryſtals than 
merely by diſſolving them in water ; namely, by ad- 
ding to the ſolutions, when ſet to cryſtallize, a certain 
quantity of acid or alkaline liquor, according to the 


nature of the ſalts themſelves. Theſe additions, ho- 


ever, are not equally proper for all ſalts ; and it is not 
yet determined what kinds of ſalts ought to be cry- 


ſtallized in alkaline, and what in acid liquors, —S0- 


luble tartar and Seignette's ſalt cryſtallize beſt when 
the liquor is alkaline. Sal ſedativus, ſal Glauberi, and 


fal . wings require an acid if cryſtallized in the 


col it ſal polychreſt forms into very fine and large 


cryſtals when the ſolution is alkaline, and kept as hot 


as the hand can eaſily bear. 


The beſt general direction that can be given with re- 


gard to the regular cryſtallization of ſalts is, that they 
ought to be ſet to cryitallize in as large a quantity at 
once as poſſible ; and this, as far as we have obſerved, 
without any limit ; for by this means, the cryſtals are 
formed much larger and better figured than they poſ- 
ſibly can be by any other method hitherto known. — 
As to the form of the veſſels in which ſalts arc to be 
cryſtallized, little can be ſaid with certainty. They are 


generally flat, and wider at top than at the bottom. The 


only proper material, in the large way, is lead. 
VI. Disrittation. This is a kind of evaporation ; 


only in ſuch a manner, that the part of the liquor cva- 


porated is not diſſipated in the air, but preſerved by 


Plate 
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making the ſteam paſs through a ſpiral pipe, which 
goes through a large veſſel full of cold water, or into 
cold plaſsreccivers, | 


This is one of the moſt common chemical operations; 


and as there are a variety of ſubjects which require to 


be diſtilled, there is conſequently a conſiderable variety 
both in the form of the dining vellels to be uſed on 
different occaſions, and likewiſe in the materials of 
which they are made, as well as the management of 
the fire during the time of the operation. 

The moſt fimple and caſily performed diſtillation 
is that by the common copper ſtill, (fig. 3). It con- 
ſiſts of two parts; one called the y, and the other 
the head. The body is a cylindrical veſſel of cop- 
er, which is ſometimes tinned over in the inſide ; 
26 where diſtillation is performed without any re- 
gard to the reſiduum, the tinning is uſeleſs. The up- 
per part of the body terminates in a kind of arch, in 
the middle of which is a circular aperture, about one 


half, or ſomething leſs, in diameter, of the breadth of 


the whole body.—Into this aperture, a round head, 
made likewiſe of copper, is fitted, ſo as to be remove- 
able at pleaſurc. In the top, or ſometimes in the ſide 
of the head, is inſerted a pewter pipe, which commu- 
nicates with a ſpiral one of the ſame metal, that paſſes 
through a large wooden veſſel, called the refrigeratory, 


filled with cold water; each of its ends projecting a 


little above and below. The ſtill is to be filled two- 
thirds full of the ſubſtance to be diſtilled, the head put 


is called the /uting, or lute. A fire being kindled un- 
der the ſtill, the yapours will ariſe ; and, being con- 
denſed by the cold water, through which the ſpiral 
pipe called the worm paſſes, will run in a ſtream 
more or leſs ſtrong as the fire is more or leſs haſtily 


urged, and is catched in a receiver ſet underncath. 


This kind of diſtilling veſſels is proper for procuring 
the eſſential oils of vegetables, vinous ſpirits from fer- 
mented liquor, and for the rectification of theſe after 


they are once diſtilled, Even the acetous acid may 


be very conveniently diſtilled in a copper veſſel, pro- 
vided the worm and all the deſcending parts of the 
pipe which communicates with it be of pewter, other- 
wiſe a miſchicyous impregnation of copper would be 
communicated to the diſtilled vinegar. The reaſon 
of this 1s, that copper is not diſſolved by vinegar, or 
in very ſmall quantity, when that acid is boiled in it; 
but if the metal is expoſed to the action of the acid, 
when cold, or to its vapours, a conſiderable diſſolu- 


lation takes place. For this reaſon, too, the ſtil] muſt be 
waſhed out after the operation while ir continues hot, 


and muſt be very carefully freed from the leaſt remains 


of acid, otherwiſe it will be much corroded. 


Copper-ſtills ought to be of as large a ſize as poſ- 
ſible : but Dr Lewis very juſtly obſerves, that, in com- 
mon ones, the width of the worm is by no means pro- 
portionable to the capacity of the ſtill : hence the va- 
pour which iſſues from a large ſurface being violently 


forced through a ſmall tube, meets with ſo much re- 


ſiſtance as ſometimes io blow off the ſtill-head. This 
inconvenience is ridiculouſly endeavoured to be pre- 


vented by ſtrongly tying or otherwiſe forcing down 


the head ; by which means, if the worm ſhould hap- 
pen to be choaked up, a terrible exploſion would 
enſue : for no ligatures, or any other obſtacle what- 


ever, have yet been ſound ſtrong enouph to reſiſt the 


elaſtic force of ſteam , and the greater obſtacle it has 
to overcome, the greater would the exploſion be.— 


t 


on, and the junctures well cloſed with mixture of Chemical 
lintſced meal and water, or common flour or chalk and Operations 
water will anſwer the ſame purpoſe. This mixture 


Dangers of this kind might be totally avoided by ha- 


ving the worm of a proper degree of wideneſs. 


88 375 
Sometimes, however, matters are to be diſtilled, Mineral a- 
ſuch as mineral acid ſpirits, which would corrode any cids how 
kind of meralline veſlels ; and for theſe only earths, or diſtilled. 


the cloſeſt kind of ſtone-ware, can be uſed. Theſe 


are more eaſily condenſed than the ſteams of aqueous 
or vinous liquors, and therefore do not require to be 


paſſed through a pipe of ſuch a length as is uſed for 
condenſing the ſteams from the common ſtill, In theſe 
caſes, where a violent heat is not neceſſary, and the 


tort is uſed (hg. 4.) Whena fluid is to be put into 
this veſſel, the retort muſt be laid upon its back on 


ſand, or any other ſoft matter that will ſupport it 
without breaking. A funnel muſt alſo be procured 


with a long ſtem, and a little crooked at the extremi- 


ty, that the liquor may paſs at once into the belly of 


the retort, without tonching any part of its neck ; 
otherwiſe the quantity which adhered to the neck 
would paſs into the receiver when the retort was pla- 
ced in a proper ſituation for diſtilling, and foul the 
produce. When the veſſel is properly filled, which 
ought never to be above two-thirds, it is to be ſet in 
a ſand-bath : that is, in an iron pot, of a proper thick- 


diſtillation is to be performed in glaſs veſſels, the re- Retort. 


nels, 
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_ cmicl neſs, and covered over in the bottom, to the deph 
A operations. of one or two inches, with dry ſand. When the re- 
S tort is put in, ſo as to ſtand on its bottom, the pot 1s to 


| acid ſpitits. 


Balncum a- 


be filled up with ſand, as far as the neck of the retort, 
A glaſs receiver is then to be applied, which onght to be 
as large as pollible, and like wiſe pretty ſtrong; for which 
reaſon it will be proper not to let the capacity of it be 
above what is neceſlary to hold ten gallons, In the hin- 
der part of it ſhould be drilled a ſmall hole, which 
may be occaſionally ſhut by a ſmall wooden peg. The 
mouth of the receiver ought to be ſo wide as to let the 


| noſe of the retort enter to the middle of it, or very near 


to it; for if the vapours are diſcharged very near the 
lating, they will a& upon it much more ſtrongly than 
when at a diſtance. It is likewiſe proper to have the 
neck of the retort as wide as may 4 ; for this has a 
very great effect in the condenſation, by preſenting a 
larger ſarface to the condenſing vapour. : 
The lnting for acid ſpirits ought to be very diffe- 
rent from that uſed in other diitillations ; for theſe will 
penetrate the common lutes ſo as to make them liquid 
and fall down into the receiver. Some have uſed re- 
torts the necks of which were ground to the recei- 
vers with emery ; but theſe are very difficult to be 
_ procured, and are expenſive, and conſequently have 
never come into a general uſe. Various kinds of 
lutes have been Reel but the preference ſeems due 
to a inixture of clay and ſand. We are not to under - 
ſtand, however, that every kind of clay is fit for this 
purpoſe : it muſt only be ſuch as is nat at all, or ve 
little, affected by acids ; and this quality is only poſſeſ- 
ſed by that kind of which tobacco- pipes is made. Trial 
ought to be made of this before the diſtillation is be- 


gun, by pouring a little nitrous acid on the clay in- 


tended to be made uſe of. If a violent efferveſcence 
is raiſed, we may be ſure that the clay is unfit for the 
_ purpoſe. Finely powdered alabaſter would anſwer 
extremely well, had it the ductility of clay. As this 
kind of lute remains ſoft for a conſiderable time, it 
ought to be farther ſecured by a bit of rag ſpread with 
ſome ſtrong cement, ſuch as quicklime mixed with 
the white of an egg, &c. Matters, however, ought 
to be managed in ſuch a manner, that the lating may 
give way, rather than the veſſel burſt; which would 
not only occaſion a certain Joſs of the materials, but 
might endanger the perſons whoare ſtanding by. 


The iron pots commonly uſed for diſtillations by the 


ſand-bath, or 5alneum arenæ, are commonly made very 
thick ; and are to be ſold at large ſounderies, under 
the name of /and-pots, The ſhape of theſe, however, 
is by no means eligible: for, as they are of a figure 
nearly cylindrical, if the retort is of ſuch a ſize as al- 
moſt to fill their cavity, it cannot be put into them 


when full, and often pretty heavy, without great dan- 


ger of touching the ſides of the pot; and in this caſe, 
touching and breaking are ſynonymous expreſſions. It 
is much better, therefore, to have them in the figure 
of a punch-bowl ; and the common caſt-iron kettles, 


which may be had much cheaper than the ſand- pots 


nſually ſold, anſwer extremely well. If the diſtillin 
veſſel is placed in a pot filled with water, the diſtilla- 
tion is ſaid to be performed in a water-bath, or bal- 
neum mariæ. 8 

When the matter to be condenſed is very volatile, 
a number of open xeceiyers with two necks, called 4. 


-might be ſufficient for glaſſes, 
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dopters (hg. 7.4009 50 aſed, with a cloſe receiver at the Chen. ical 
of theſe adopters muſt be luted with as mach Operations 


end. Eac 
care as when only a ſingle receiver is made uſe of. Veſ- 


ſels of a ſimilar kind were formerly much uſed by chemiſts 1 
for particular ſublimations, under the name of a/udels. of aludeb. 


Formerly, inſtead of retorts, a veſſel called a cucurbit, 
(fig. 5, and 6.) with a head like the common ſtill, called 
an alembic, were uſed; but the more ſimple figure of 
the retort gives it greatly the preference, It is but 
ſeldom that veſſels of this kind are uſeful, which will 
be taken notice of when deſcribing the particular ope- 
rations ; and if at any time an alembic head ſhould be 
neceſſary, its uſe may be ſuperſeded by a crooked 
glaſs tube, which will anſwer the purpoſe equally well. 
Sometimes a very violent fire is required in diſtil- 
lations by the retrot. Here, where it is poſſible, glaſs 
or earthen veſſels ſhould be avoided, and iron pots ſub- 
ſtituted in their ſtead, The hardeſt and beſt caſt iron, 
however, will at laſt melt by a vehement heat; and 
therefore there is a neceſſity for uſing carthen ware, 
or coated glaſs. This laſt is better than moſt kinds 
of earthen ware, as being leſs porous; for when the 
veſſel is urged by a very intenſe heat, the plaſs melts, 
and forms a kind of ſemivitreous a Sree, with the 
inſide of the coating, ſo that its figure is ſtill preſer- 
ved, and the accidental cracks in the luting are filled up. 


For coating of veſſels, mixtures of colcothar of vi- ce of 


triol, ſand, iron filings, blood, chopped hair, Cc. have 
been recommended, We cannot help thinking, how- 
ever, that the ſimple mixture of tobacco-pipe clay and 
ſand is preferable to any other; eſpecially if, as Dr 
Black directs, that part next the glaſs is mixed with 
charcoal duſt. . | PE. 
The proportions recommended by the Doctor for 
luting the joints of veſlels, are four parts of ſand and 
one of clay ; but for lining the inſides of furnaces, and 
we ſhould think, likewiſe for coating glaſs veſſels, he 
directs 6 or 7 of ſand to 1 of clay, that the contrac- 
tion of the clay in drying may thereby be the more 
effectually prevented. Beſides this, he directs a mix - 
ture of three parts of charcoal-duſt with one of clay 
to be put next the furnace itſelf, as being more apt to 
confine the heat; but poſſibly the firſt compoſition 


The coating of large glaſſes muſt be a yery trouble- 
ſome and tedious operation ; and therefore coated 
p_ is never uſed but in experiments. When large 
liſtillations are to be performed in the way of trade, 
recourſe muſt be had either to iron pots, or to earthen 
ware. Of the moſt proper kings of earthen ware for 
reſiſting violents heat, we ſhall take notice under the 


article Fyſton. | 


In all diſtillations by the retort, a conſiderable quan 
tity of air, or other incondenſible vapour, is extrica- 
ted; and to this it is abſolutely neceſſary to give vent, 
or the veſſel wonld be burſt, or the receiver thrown 
off. For this purpoſe, Dr Lewis recommends an 
pipe to be inſerted ai the luting, of ſuch an height as 
will not allow any of the vapour to eſcape; but this 
we cannot approve of, as by that means a conſtant 
communication is formed between the external atmo- 
ſphere and the matters contained in the retort and 
receiver, which is at all times to be avoided as much 
as poſſible, and in ſome caſes, as the diſtillation of phoſ- 
phorus, would be very dangerous. The having a 


{mal} 
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Chemical fmall hole drilled in the receiver, which is to be now 


X. Festox. This is when a ſolid body is expoſed Chemical 


Operations and then opened, muſt auſwer the purpoſe much bet- to ſuch a degree of heat as makes it paſs trom a ſolid Operations ( 
ter, although it takes more attendance ; but if the ope- to 2 fluid ſtate; and as difterent ſubſtanccs are poſſcſ- "x | 
rator is obliged to leave the veſſels for ſomne_time, iti {cd ot very different degrees of fuſibility, the degrees puſor. 
will be convenient either to leave the little bole open, of melting heat are very various. | 
or to contrive it ſo that the wooden peg may be puihed Be ſides the true ſuſion, there are ſome kinds of ſalts 

3 out with lefs force than is ſuſſicicut to break the Jute, which Tetain fo large a proportion of water in their 
' Sublima- VII. SunB.14aTION. This, properly ſpeaking, is cryſtals, as to become c1tirely fluid upon being expo- 

tion, only the diſtillation of a dry ſubltance ; and theretore, ſed to a very ſmall degree of heat. This is com- 
when volatile matters, ſuch as ſalt of hartihorn, are to monly called the watery fuſeu; but is really a ſolution 
be ſublimed, the operation is pertorined in a glaſs retort of the falt in that quantity of water retained by it in 
{ct in a ſand-bath; and the ſalt paſſes over into the re- its cryſtalline form: for ſuch ſalts afterwards become 
ceiver. Thecucurbit and alembic were formerly much ſolid by the evaporation of the water they contained: l 
in ulc for this purpoic ; and a blind head, without any and then require a ſtrong red heat to melt them tho- 4 
ſpout, was applied. A much ſimpler apparatus, however, roughly, or perhaps are abſolutely infuſible. | 1 
is now made uſc of, A globe made of very thin glaſs, Ot all known ſubſtances, unctuous and inflammable 
or an oblong veilcl of the ſame kind, anſwers the more ones become fluid ich the leaſt heat: then come the 

common purpoſes of ſublimation. For experiments, more fuſible metals, lead, tin, and antimony ; then 
Florence flaſks are excellent: as being both very fſoine of the more fuſible ſalts; and then the harder me- 
cheap, and having the neceſſary ſhape and thinneſs re- tals, ſilver, gold, copper, and iron; then the mix- 
| quitite for bearing the heat without cracking. The tures for making glaſs; and laſt of all, the metal call- 
l mater to be ſublimed muſt not, on almoſt any occaſion, cd platina, which has hitherto been incapable of fuſion, 
take up more than 2 third part of the ſubliming except by the violent action of the ſun-beams in the fo- 
velicl, It is to be ſet in a fand-bath, that the heat may cus of a large burning glaſs. This ſubſtance ſeems to 
be more equally applicd than it could otherwiſc be, be the moſt retractory of, all others, even the hardeſt 
The heat muſt be no greater, or very little, than is ne- flints melting into glaſs long beforc it. (Sec PLaTINaA.) 
_ ceſſary for ſublimation, or it will be in danger of flying Fuſion of ſmall quantities of matter is uſually per- 
out at the mouth of the ſabliming veſlel, or of choak- formed in pots called crucibles; which, as they are re- | 4 
ing it up ſo as to burſt, The upper part of the veſſel, quired to ſtand a very violent heat, muſt be made of a 
too, muſt by no means be kept cool, but ſlightly cove- the moſt refractory materials poſſible. 40 , 
red with fand, that the mattcr may ſettle in a kind of The making of crucibles belongs properly to the Crvcibles, = 
half melted ſtate, and thus form a compact hard cake, potter: but as a chemiſl ought to be the judge of their proper ma- 
which is the appearance ſublimates are expected to compoſition, we ſhall here give ſome account of the berials for. 
have, Hence this'operation requires a good deal of different attempts to make theſe veſlels of the neceſ- 
$22 Caution, and is not very caſily performed. ſary ſtrength. .- e 
Deflagras VIII. DETLACAATIOx. This operation is always per- All carthen veſſels are compoſed, at leaſt partly, of 
tion. formed by means of nitre, except in making the flow- that Kind which is called the argillaceous earth or clay, 
ers of zinc. It requires open veſſels of earth or iron; becauſe theſe only have the neceſſary ductility, and can 
the latter are very apt to be corroded, and the former be formed into vellels of the proper form. . Pure clay 
to imbibe part of the matter, To perform this pro- is, by itſelf, abſolutely unfuſible; but is exceedingly 
ceſo with ſafety, and without loſs, the nitre ought to apt to crack when expoſed to ſudden changes of hear 
be mixed with whatever matter is to be deflagrated and cold, It is alſo very apt to melt when mixed 
with it, aud thrown, by little and little into the veſlel with other ſubſtances, ſuch as calcarcous earths, &c. 
previoufly made red-hot, If much is put in at once, When mixed in a certain proportion with other 
2 great deal will be thrown out by the violent commo- materials, they are changed with violent heat into 
tion; and to perform this operation in cloſe veſſels is a Kind of halt-melted ſubſtance, ſuch as our ſtone» 
in a manner impoſlible, from the prodigions quantity bottles. They cannot be melted completely, however, 
of claſtic vapour generated by the nitre. Care muſt al- by almoſt any fire; they are alſo very compact, and 
ſo be taken to remove the whole mixture to ſome. di- will contain the moſt fuſible ſubſtances, even glaſs of c 
{tance from the fire, and not to bring back any ſpark lead ufelf ; but as they are very apt to crack from ſud- 
from the quantity deilagrating, with the ſpoon which den changes of heat and cold, they are not ſo much 
puts it in; otherwiſc the whole would irremediably be uſed ; yet, on particular occaſions, they are the only 
583 conſumed at once, 4 ones which can be made uſe of. | 
Calcinati- IX. CarcinaTtiIon. This is the ſubjecting any mat- The more denſe any kind of veſſels are, the more apr 
on. ter to a heat ſo violent as to diſſpate ſome part of it, they are, in general, to break by a ſudden application 


without melting what remains. It is often practiſed 
on metallic ſubſtances, particularly lead, for obtaining 
the calx of that metal called mininm, or red lead. 

This operation, as indeed all other chemical ones, is 
beſt performed in large quantitics, where a particular 
furnace is conſtructed on purpoſe, and a fire kept on 
day and night without interruption. The flame is made 
to play over the ſurface of the metal, and it is centi— 
nually ſtirred fo as to expoſe different parcels of it to 
the action of the heat. | " 


of heat or cold: hence crucibles are not, in general; 
made of the greateſt dentity poſſible: which is not at 
all times required. Thoſe made at Heſſe, in Germany, 
have had the beſt repatation for a long time, Mr 
Pott, mcinber of the Academy of Sciences at Berlin, 
hath determined the compoſition of theſe crucibles to 
be, one part of good refractory clay, mixed with wo 
parts of ſand, of a middling fineneſs, from which the 
fineſt part has been ſifted. By ſifting the finer par- 
ticles from the ſand, too great compactneſs is avoided: 
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but at the ſame time this mixture renders them apt to 


Operations. be corroded by vitrifying matters kept a long time in 
— THOR 3 


tained in the compoſition of the crucible, and, forming 


for theſe do not fail io act upon the tand con- 


a vitreous mals, at laſt run through it. 
This inconvenience is prevented, by mixing, inſtead 
of ſand, a good baked clay in groſs powder. Of a 
compolition of this kind are made the glaſs- houſe pots, 
which ſometimes ſuſtain the violent heat employed in 
making glaſs for ſeveral months. They arc, however, 
gradually conſumed by the glaſs, and become con- 
ſtantly more and more thin. * IL 
As the containing veſſcl, however, muſt always be ex- 
poſed to a more violent heat than what is contained in it, 
crucibles ought to be formed of ſuch materials as are 
not vitrifiable by the heat of any furnace whatever, But 
from the attempts made to melt platina, it appears, that 
of all known ſubſtances it would be the moſt deſirable for 
a melting veſſel. Heſſian crucibles, glaſs-houſe pots, 


Sturbridge clay, in ſhort every ſubſtance which could be 


thought of to reſiſt the moſt violent heat, were melted in 
ſuch a manner as even to ſtop up the pipes of large bel- 
lows, while platina was not altered in the leaſt ; and 
Meſſrs Macquer and Beaume have ſhown, that though 
platina cannot be melted ſo as to caſt veſſels of it, it 
may nevertheleſs be cupelled with lead ſo as to become 


malleable, and thus veilels might otherwiſe be made 


from that ſubſtance, The extreme ſcarcity of this mi- 


method of neral, however, leaves as yet little room to hope for 


_ ; any thing from it, though Mr Achard has found a me- 
HS crucibles of . . hi f & { bſt | 
WE -ltins thod of forming crucibles from this refractory ſubſtance, 


538 


305, 


Mr Pott' s 
directions. cibles made of fat clays are more apt to crack when ex- 


It conſiſts in moulding the precipitate made with ſal 
ammoniac into the form of a crucible, and then apply- 
ing a ſudden and very violent heat, which fuſes this calx. 
Mr Pott has — ſo many experiments upon clays 
mixed with different ſubſtances, that he has in a manner 
exhauſted che ſubject. The baſis of all his compoſitions 
was clay. This he mixed in different proportions with 
metallic calces, calcined bones, calcareous carths, talcs, 
amianthus, aſbeſtus, pumice- ſtones, tripoli, and many 


others; but he did not obtain a perfect compolition 


from any of them, The beſt crucibles, according to 
Scheffer, cannot eaſily contain metals diſſolved by ſul- 
phur, in the operation of parting by means of ſulphur. 
They may be made much more durable and ſolid, 


by ſteeping them a few days in linſeed-oil, and ſtrew- 


ing powdered borax upon them before they are dried. 
The reſult of Mr Pott's experiments are : 1. Cru- 


ſed to ſadden heat, than thoſe which are made of 
can or meagre clays. Meagre clays are thoſe which 
contain a conſiderable quantity of ſand along with the 
pure argillaceous carth: and fat clays are thoſe which 
contain but little, 2. Some crucibles become porous 
by long expoſure to the fire, and imbibe part of the 
contained metals, This may be prevented, by glazing 
the internal and cxternal ſurfaces ; which is 3 by 
moiſtening theſe with oil of tartar, or by ſtrewing up- 
on them, when wetted with water, powdered glaſs of 
borax. Theſe glazings are not capable of containing 
glaſs of lead. 3. Crucibles made of burnt clay groſs- 
y powdered, together with unburnt clay, were much 
leſs liable to crack by heat than crucibles made of the 
ſame materials where the burnt clay was finely pow- 
tered, or than crucibles made entirely of unburnt clay. 
I 
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4. If the quantity of unburnt clay be too great, the Chemical 
crucible will be apt to crack in the fire. Crucibles Operations 


made of 10 ounces of unburnt clay, 10 ounces of groſs- 
ly powdered burnt clay, and three drachms of cal- 
cined vitriol, are capable of retaining melted metals, 


but are pervaded by glaſs of lead. The following 


compoſition is better than the preceding: Seven oun- 
ces of unburnt clay, 14 ounces of groſsly powdered 
burnt clay, and one drachm of calx of vitriol. Theſe 


crucibles may be rendered more capable of containing, 


glaſs of lead, by lining their internal ſurfaces, before 
they are baked, with unburnt clay diluted with water. 
They may be further ſtrengthened by making them 


thicker than is uſually done ; or by covering their ex- 


ternal ſurfaces with ſome unburnt clay, which is called 


a a 8 
arming them. 5. The compolition of crucibles moſt Mater/als 


capable of containing the glaſs of lead, was 18 parts moſt capa- 
of groſaly powdered burnt clay, as much unburnt clay, ble of reſiſt- 


and one part of fuſible ſpar. 


Theſe crucibles muſt ing glaſs of 


not, however, be expoſed too ſuddenly to a violent lead. 


heat, 6. Crucibles capable of containing glaſs of 
lead very well, were made of 24 parts of * 7 clay, 
four parts of burnt clay, and one part of chalk. Theſe 
require to be armed. 
mixed with whites of eggs and water, being applied 
to the internal ſurface of a Heſſian crucible, enabled it 
to retain for a long time plaſs of lead in fuſion, 
8, One part of clay, and two parts of Spaniſh chalk, 
made very good crucibles. The ſubſtance called Spa 
niſh chalk is not a calcareous earth, but appears to be a 
kind of ſteatites. 9. Two parts of Spaniſh chalk, and 
one part of powdered tobacco-pipes, made good linin 

for common crucibles, 10. Eight parts of Spaniſſ 


chalk, as much burnt clay, and one part of litharge, 
11. Crucibles made of black lead 


made ſolid crucibles. 
are fitter than Heſſian crucibles for melting metals; but 


they are ſo porous, that fuſed ſalts paſs entirely thro” 


them. They are more tenacious than Heſſian eruci- 
bles, are not ſo apt to burſt in pieces, and are more 
durable, 12. Crucibles placed with their bottoms up- 
wards, are Jeſs apt to be cracked during the baking, 
than when placed differently. 
which crucibles are made, ought not to be too moiſt ; 
elſe, when dried and baked, they will not be ſuffici- 
ently compact: hence they ought not to be ſo moiſt as 
to be capable of being turned on a potter's lathe ; but 
they muſt be formed in braſs or wooden moulds. 


7. Plume alum powdered, and. 


13. The paſte of 


On this ſubject Dr Lewis hath alſo made ſeveral Dr Lewis's 


only coheres together, but ſticks to the hands. In 
drying, it contracts 1 inch or more in 12; and hence 
it is very apt to crack, unleſs it is dried exceeding ſlow- 
ly. In burning, it is ſubje& to the ſame inconve- 
nience, unleſs very ſlowly and gradually heated. When 
thoroughly burnt, if it has eſcaped thoſe imperfections, 
it proves ſolid and compact; and ſo hard as to ſtrike 
fire with ſteel, Veſſels made of it are not penetrated 
by any kind of liquid; and reſiſt ſalts and glaſſes 


brought into the thinneſt fuſion, excepting thoſe which 
by degrees corrode and diſſolve the earth itſelf, as 


glaſs of lead; and even this penetrating glaſs is reſiſt- 
ed by it better than by almoſt any other earth; but, in 
counterbalance to theſe good qualities, they cannot be 
heated or cooled, but with ſuch precautions as can 

; s rarely 


obſervations ; the principal of which are, 1. Pure clay obſerva» 
ſoftened to a due conſiſtence for being worked, not tions. 
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Operations out cracking, or flying in pieces. 

2. Clay that has been once expoſed to any conſider- 
able degrees of heat, aud then powdered, has no longer 
any tenacity, Freſh clay, divided by a dne propor- 
tion of this powder, proves leſs tenacious than by it- 
ſelf ; not ſticking to the hands, though cohering ſuf- 
ficiently together, It ſhrinks leſs in drying, is leſs 
apt to crack, and leſs ſuſceptible of injury from alte- 
rations of heat and cold; but at the ſame time is leſs 


ſolid and compact. Conſiderable differences are ob- 


ſerved in theſe reſpects; not only according to the 
quantity of dividing matter, but according as it is in 
finer or coarſer powder, 3 9 5 


3. Veſlels made with a moderate proportion of ſine 


powder, as half the weight of the clay, are compact 
and ſolid, but ſtill very apt to crack, from ſudden 
heat or cold: thoſe with a larger proportion, as twice 
or thrice the quantity of the clay, are free from that 
imperfection, but ſo friable as to crumble between the 
fingers, Nor does there * r. to be any medium be- 
tween a diſpoſition to crack and to crumble ; all the 
compounds made of clay and fine powders having the 
one or the other, or both imperfections. Coarſcr 
powders of the ſize of middling ſand, form, with an 
equal weight of clay, compounds ſufficiently ſolid, and 
much leſs apt to crack than the mixtures with fine 
powders. Two parts of coarſe 
clay, prove moderately folid, and but little diſpoſed to 
crack: a mixture of three parts and one, tho” heated 
and cooled ſuddenly, does not crack at all, but ſuffers 
very fluid ſubſtances to tranſude through it; ſolidity, 


and reſiſtance to quick viciſſitudes of heat and cold, 


ſceming here alſo to be incompatible. 

4. Pure clay, mixed with pure clay that has been 
burnt, is no other than one ſimple earth; and is nei- 
ther to be melted nor ſoftened, nor made in any de- 
gree tranſparent with the moſt intenſe fires, 
J. Mixtures of clay with gypſeous earths burn whi- 
ter than clay alone ; in certain proportions, as two parts 
of clay to three of gypſum, they become, in a moderate 
frre, ſemi-tranſparent, and in a ſtrong one they melt. 

6. Calcareous earths in ſmall proportion bake to- 
lerably compact and white; and added to other com- 
politions, ſeem to improve their compactneſs. If the 
2 of the calcareous earth nearly equals that of 
the clay, the mixture melts into a yellow glaſs; if it 
conſiderably exceeds, the product acquires the quali- 

ties of quicklime. „ 5 

J. Veſlels made from clay and ſand, in whatever 
proportion, do not melt in the ſtrongeſt fire ; but they 
ſometimes bend or ſoften, ſo as to yield to the tongs. 
Glaſſes in thin fuſion penetrate them by diſſolving the 
ſand. If gypſcous or calcareous earths e urged in 


ſuch crucibles with a vehement heat, the veſſels and 


their contents run all into one maſs. In moderate 
| fires, theſe veſſels prove tolerably compact, and retain 
moſt kinds of ſalts in fuſion : but they are liable to 
crack, cſpecially when large ; and do not long ſuſtain 
melted metals, being burſt by their weight. Such are 
the Heſlian crucibles. | 
8. Mixtures of clay and black-lead, which ſcems a 
ces of talc, are not liable to crack from alterna- 
t 


ons of heat and cold; but are extremely porous. 
Hence black - lead crucibles anſwer excellently for the 
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Vitreons matters, melted in veſſels of pure clay, adhere 


Burnt clay does not differ in theſe reſpects from ſuch 


that power by whic 
wder, and one of 


of burnt and unburnt, more is to be hoped from the 


veſſels to a degree of perfection which could not other- 


Theory, 
melting of metals, and ſtand repeated fuſions ; whilſt Chemical 
ſalts flowing thin, tranſude through them almoſt as Operations 
water through a ſieve : ſulphurcous bodies, as antimo- 
ny, corrode them. 

9. Pure clay, ſoftened with water, and incruſtated 
on carthen veilels, that have been burnt, does, not ad- 
here to them, or ſcales oft again upon expoſure to 
the fire; applied to unburnt veſſels, it adheres and in- 
corporates. Divided clay unites with them in both ſtates, 


ſo firmly as not to be ſeparated ; from velicls of di- 
vided clay they may be knocked off by a hammer. 

10. The faline fluxes which promote the fuſion of 
clay, beſides the common ones of all earths, alkali and 
borax, are chiefly arſenic fixed by nitre, and the fuſible 
{alt of urine ; both which have little effect on the other 
earths ws mixed in a lager proportion. Nitre, 
which readily brings the cryſtalline earths into faſion, 
and ſal mirabile — ſandiver, powerful fluxes for the 
calcareous earths, do not perfectly vitrify with clay. 


as has not been burnt; nor in that ſingular property 
of vitrifying with gypſeons or calcarcous earths, with- 
out any ſaline or metallic addition; the ntmoſt vehe- 
mence of fire Es to deſtroy only its ductility, or 
it coheres when its parts are 
moiſtened with water. | | CAR 
But though it ſcems impoſſible to make perfect 
veſſels from mixtures of clay in its two different ſtates, 
mixtures which are employed in making porcelain, Ma- lere per- 
nufactories of this kind of ware have been attempted fc& veſſels 
in different countries, (ſee PoxcELAIN) ; and in ſome to be hoped 
ver the qualities requiſite for chemical veſſels have for from 
been given to it in a very ſurpriſing degree. The count Perce 
de Lauraguais, a French nobleman, and member of the 
academy of ſciences, has diſtinguiſhed himſelf in a 
very eminent manner by attempts of this kind, The 
tranſlator of the chemical dictionary aſſures us, that he 
hadit from a gentleman of undoubted veracity, that this 
nobleman having heated a piece of his porcelain red hot, 
threw it into cold water, without breaking or cracking it. 
The moſt ufeful attempt, however, for the purpoſes 
of chemiſtry, ſeems to be the diſcovery by M- Reau- . 
mur of converting common green plaſs into porce- WF. - 
lain. This was publiſhed as long ago as the year mur's por- 
1739 ; yet we have ſcarce heard of any chemiſt, no not celain. 
Dr Lewis himſelf, who has made trial of chemical 
veſſels formed, of this ſort of porcelain, although the 
very uſe to which Mr Reaumur thought the prepara- 
tion could be applicable was that of bringing chemical 


wiſe be done. The following is the reſult of Mr Reau- 
mur's experiments. | 
Green glaſs, ſurrounded with white carthy matters, 
as white ſand, gypſum, or plaſter of Paris, &c. and 
expoſed to a conſiderable heat not ſtrong enough to 
alter its 1 * as that of a potter's furnace, acquires 
different ſhades of blue, and by degrees begins to 
grow white. On breaking the glaſs, the white coat 
appears to be compoſed of fine, white, gloſſy, ſatin- 
like fibres, running tranſverſely, and parallel to one ano- 
ther ; the glaſs in the middle being ſcarcely altered, 
On continuing the cementation, the change proceeds 
further and r, till at length the white fibrous 
| parts 
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| Operations pearance of glaſs remains. | 
= TT ſcls of glaſs may be changed into procelain. 


ments. 


parts from both ſides meet iu the middle, and no ap- 
By this means, entire Vet- 


The ſubſtance into which glaſs is thus converted, is 
opaque, compact, internally of great whiteneſs, equal 
to that of the fineſt china-ware ; but, externally, of a 
much duller hue, It is conſiderably harder than glaſs, 


much lei fuſible in the fire, and ſuſtains alterations of 


heat and cold without injury. Vellels of it, cold, bear 
boiling 1:quors ; and may be placed on the fire at once, 


without danger of their cracking. Ihave puta veſ- 


ſel of this porcelain (ſays the author) into a forge, 
ſurrounded it with coals, and kept vehemently blowing 


for near a quarter of an hour; I have meltcd glaſs in 


this veſſel, without its having ſuffered any injury in 
its figure.” If means could be found of giving the out- 
ſide a whiteneſs, equal to the internal part, glaſs vellels 
might thug be converted into a valuable kind of porcelain 


ſuperio o all that have hitherto been made. Chemi- 


ſtry, ſays he, may receive from this diſcovery, in 
its preſent ſtate, ſuch veſſels as have been long wanted; 
vellels which, with the compactneſs and impenetra- 
bility of glaſs, are alſo free from its inconveniences, 


The common green glaſs bottles yield a procelain of 


tolerable beauty; window-glaſſes, and drinking-glaſſ- 


cs, a much inferior one; while the finer kinds of cry- 


ſtalline glaſſes afforded none at all. With regard to the 
cementing materials, he found white ſand and gypſum, 
or rather a mixture of both, to anſwer beſt. Coloured 
earths generally make the external ſurface of a deep- 


er or lighter brown colour; ſoot and charcoal, of a 


deep black, the internal part being always white. 


:', The account of this kind of porcelain given by Mr 


the ſame changes on the bottom of glaſs-retorts ex- 
poſed to violent heat in a ſand-bath, to make further 
experiments on this matter; an account of which he 
has publiſhed in his Philoſophical Commerce of Arts, 
The reſults of his experiments were, 1. Green plaſs, 
cemented with white ſand, received no change in a 


heat below ignition. 2. In a low red heat, the change 


proceeded excecding ſlowly ; and in a ſtrong red heat, 
approaching to white, the thickeſt pieces of plaſs 
bottles were thoroughly converted in the ſpace of 


_ three hours. 3. By continued heat, the glaſs ſuffered 


the following progreſſive changes: firſt, its ſurface 
became blue, its tranſparency was diminiſhed, and a 


_ yellowiſh hue was obſervable when it was held between 


the eye and the light. Afterwards it was changed a 
little way on both ſides into a white ſubſtance, exter- 


nally ſtill bluiſn; and, as this change advanced till 


farther and further within the glaſs, the colour of the 


vitreous part in the middle approached nearer to yel- 


low : the white coat was of a fine fibrous texture, and 
the fibres were diſpoſed nearly parallel to one another, 
and tranſverſe to the thickneſs of the piece : by de- 
grees the glaſs became white and fibrous throughout, 
the external bluiſhneſs at the ſame time going off, and 
being ſucceeded by a dull whitiſh or dun colour. By 
a ſtill longer continuance in the fire, the fibres were 
changed 2 from the external to the internal 
part, an 

then not unlike that of common porcelain. The p rains, 
at firſt fine and ſomewhat gloſſy, became by degrees, 


larger and duller ; and at laſt the ſubſtance of the glaſs 
Vor. IV, 


converted into grains ; and the texture was 
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remained in the fibrous ſtate, it was harder than com- 
mon glaſs, and more able to reſiſt the changes of heat 
and cold than glaſs, or even porcelain ; but, in a mo- 
derate White heat, was fuſible into a ſubſtance not fi- 
brous, but vitreous and {mooth, like white enamel; 
that when its texture had become coarſely granulated, 


it was now much ſofter and unfuſible: and laſtly, that 


when ſome coarſely granulated unſuſible pieces, which, 
with the continuance of a moderate heat, would have 
become porous and friable, were ſuddenly expoſed to 
an intenſe fire, they were rendered remarkably more 
compact than before; the ſolidity of ſome of them 
being ſuperior to that of any other ware. 


4 
It ſeems ſurpriſing that this able chemiſt, who on This fub-- 
other occaſions had the improvements of the arts ſo je& ſtill 
much at heart, did not put ſome veſlels of this kind i®pxcric&- 
of porcelain to other ſevere trials, beſides attempting 


to tuſe it by itſelf with a violent fire: for though 


pieces of it were abſolutely unfuſible, we are not ſure 
but they might have been corroded by alkaline ſalts, 


acids, calcarcous earths, or glaſs of lead ; nay, it ſhould 
ſeem very probable that they would have been ſo: in 


which caſe they would not be much ſuperior to the 


veſſels made from earthy materials. When a firſt- 


rate chemiſt publiſhes any thing in an imperfect ſlate, 


inferior ones are diſcouraged from attempting to finiſh 


what he has begun; and thus, notwithſtanding that theſe. 


experiments have been ſo long publiſhed, nobody has 
yet attempted to inveſtigate the propertics of this 


kind of porcelain, by getting chemical veſſels made of it, 
and trying how they anſwer for crucibles, or retorts, 
All that has been ſaid concerning the proper mate- 


rials for crucibles, muſt likewiſe be applicable to the 


materials for retorts, which are required to ſtand a 


very violent heat. Mr Reaumur's porcelain bids faireſt 
for anſwering the purpoſe of retorts as well as crucibles. 
The great diſadvantage of the common, earthen ones, is, 
that they ſuffer a quantity of volatile and penetrating va- 


pours to paſs through them. This is very obſervable 


in the diſtillation of phoſphorns ; and though this ſub- 
ſtance has not hithcrto been uſed for any purpoſe in 


medicine, and very little in the arts, its acid only be- 


ing ſometimes uſed as a flux, if veſſels could be made 
capable of confining all the ſteams and at the ſame time 
bearing the heat neceſſary for its diſtillation, phoſpho- 


rus, perhaps, might be obtained in ſuch quantity, as 


to ſhow that it is a preparation not altogether uſeleſs. 
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became porous and friable, like a mafs of lite ſand Chemical 
{lightly cohering. 4. Concerning the qualitics of this Operations 
kind of porcelain, Dr Lewis obſerves, that, while it 


_ 
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With regard to ſtone-wart veſſels, and all thoſe into Stone-ware 
which the compoſition of ſand or flint enters, we ſhall veſſels cor- 


only further obſerve, that they will be corroded by fixed * 


alkaline ſalts, eſpecially of the cauſtic kind, in a very 


moderate heat. Dr Black, having evaporated ſome cau- 


ſtic ley in a ſtone- ware baſon, and then melted the dry 
ſalt in the ſame veſſel, found it ſo corroded, as aſter- 
wards to be full of ſmall holes; and he found nothing 
to reſiſt the action of this ſalt ſo well as ſilver. 


in which the properties of compactneſs, infuſibility and 
the power of reſiſting ſudden changes of heat and 
cold, are ſaid to be united, fo that it promiſes to be a 
very valuable addition to the chemical apparatus. 


3 L II. 


; On we g 
the ſubject of chemical veſſels, we have now, however, wood's 
to add the improved earthen ware of Mr Wedgewood ; ware. 
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ſtone, and turns along with it. 
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11. MAcEtATion, or DiGtsTION. This is the 
mixing two bodies, generally a ſolid anda fluid, toge- 
ther, and then expoling them to a moderate degree of 
heat for a conſiderable length of time, that ſothey may 
have the better opportunity of acting upon one another. 
Digeſtion is uſually performed in the glaſſes already 
mentioned, called matraſſes or belt-heads ; and is done iu 
a ſand-heat. When any of the ſubſtances arc veryjvola- 
tile, as ſpirit of vine; or when the matter requires to 
be heated fo confiderably that a quantity of vapour will 
be raiſed, the necks of the bolt · heads ought to be pretty 
long; or a tin pipe may be Miene, of ſufficient 
length to prevent the eſcape of any part of the ſteam. 

12. LEvication. This is the reducing any body 
to à very fine powder, which ſhall feel quite ſoft be- 
tween the fingers or when put into the mouth. It 
is performed by grinding the ſubſtance upon a flat 
marble ſtone, with ſome water, or by rubbing it in a 
marble mortar. In the large way, levigation is per- 
formed by mills drawn by horſes, or driven by water; 


ſome of them are ſo ſmall as to be turned by the hand, 


They conſiſt of two ſmooth ſtones, penerally of black 
marble, or ſome other ſtone equally hard, having ſe- 
veral grooves in each, but made to run in contrary di- 
rections to one another when the mill is ſet in mo— 
tion, The matter being mixed with water, is put in 
by a funnel, which is fixed into a hole in the upper 
The under milſtone 
has round it a wooden ledge, whereby the levigating 


matter is confined for ſome time, and at length dif- 


charged, by an 
it has accumulated in a certain quantity. 

In this operation, when the matters to be levigated 
are very hard, they wear off a part of the mortar, or 
{tones on which they are levigated ; ſo that a ſubſtance 
perfectly hard, and which could not be worn by any 
attrition, is as great a deſideratum for the purpoſes of 
levigation, as one Which could not be melted is for 
thoſe of fuſion, Dr Lewis propoſes the porcelain of Mr 
Reaumur as an improvement for levigating planes, 
mortars, &c, becauſe, while in its fibrous ſtate, it is 
conſiderably harder than glaſs, and conſequently much 
leſs liable to abraſion by the harder powders. 

In many caſes levigation is very much accelerated 
by what is called e/utriation. This is the method by 


which many of the painters colours are prepared of 


the requiſite finencſs; and is performed by mixing any 
ſubſtance not totally reduced to the neceſſary degree 
of fineneſs, with a ſufficient quantity of water, and 
ſtirring them well together. The finer parts of the 
powder remain ſome time ſuſpended in the water, 
while the groſſer particles fall to the bottom. The 


ſeparation is then caſily made, by pouring off the wa- 
ter impregnated with theſe fine parts, and commit- 


ting the reſt to the levigating mill, whey it may a- 
gain be waſhed ; and this may be repeated till all the 


powder is reduced to the utmoſt fineneſs. Subſtances 


ſoluble in water cannot be leyigated in this manner, 
Of CHEMICAL FURNACES, 


Tur two general diviſions we have already men- 
tioned of thoſe who practice chemiſtry, namely, thoſe 
who have no other view than mere experiment, and 
thoſe who wiſh to profit by it, render very different 
kinds of furnaces neceſſary. For the firſt, thoſe fur- 


ep. made for that purpoſe, when 


changes which fire can produce from ſimple digeſtion 
tothe moſt pericct vitrification, For the others, thoſe 
are to be choſen which can produce the ſame changes 
upon very large quantities of matter, that as much 
may be done at once as poſlble, 


a 6 
To avoid the trouble and ex pence of a number of portable 
furnaces, a portable one hath long been a deſideratum furnace, 


among thoſc chemiſts who are fond of making experi- 
riments. One of the bc{t of thoſe, if not the very beſt, 
that hath yet appeared, is that deſcribed in Shaw's edi- 


tion of Becrhaave's chemiſtry, and repreſented fig. 1. plate 
This furnace is made of carth; and, as the work- CXXX1V, 


manſhip of a furnace requires none of the ncatneſs or 
elegance which is required in making potters veſlels, 
any perſon may caſily make a furnace of this kind for 
himiclf, who has time and patience for ſo doing. With 
regard to the moſt proper materials, all that we have 
{aid concerning crucibles and retorts muſt be appli- 


cable to the materials for conſtructing a furnace ; only 


here we necd not care ſo much for the poroſity, or 
diſpoſition to crumble, as when crucibles or other diſ- 
tilling veſſels are to be made. FE 
Plate iron is commonly directed for the outſide of 
portable furnaces ; but we cannot help thinking this 
is a very needleſs expence, ſeeing the coating which 
it neceſſarily requires on the inſide may be ſuppoſed 
to harden to ſuch a degree as ſoon to ſupport itſelf, 
without any aſſiſtance from the plate-iron. This will 
be the leſs neceſlary, if we conſider, that, for the 
thickneſs of the walls of any furnace where a conſide- 
rable heat is wanted, two or three inches are by no 
means ſufficient. When the inſide of a furnace is 
heated, the walls, if very thin, are ſoon penetrated 
by the heat, and great part of it by this means diſſi- 
pated in the air. If they are of a ſufficient thickneſs, 
the heat cannot penetrate ſo caſily ; and thus the inner 
part of the furnace preſerves the heat of the fuel, and 
communicates 1t to the contained veſſel, In the con- 
ſtruction of a portable furnace, therefore, it will be 
convenient to have all parts of it ſix inches thick at 
leaſt, This will allo give it a ſufficient degree of 
ſtrength ; and, as it is formed of ſeveral different 
peices, no inconvenience can follow from the weight 
of cach of them taken ſeparately. „„ 
In Bocrhaave's chemiſtry, this furnace is repreſent- 
ed as narrower at the bottom than at the top ; but we 
cannot ſuppoſe any good reaſon for ſuch a form, ſee- 
ing a cylindrical one muſt anſwer every purpoſe much 
better, as allowing a larger quantity of air to paſs through 
the fuel, and likewiſe not being ſo apt to be overturned 
as it neceſſarily muſt be where the upper part is conſi- 
derably heavier than the lower, We have, therefore, 
given a repreſentation of it as of a cylindrical form, 
The furnace conſiſts of five or more parts. C, re- 
preſents the dome, or top of the furnace, with a ſhort 
earthen funnel E for tranſmitting the ſmoke. B, B, B, 
are moveable cylinders of earth, cach provided with 
a door D, D, D. In Boerhaave's chemiſtry theſe doors 
are repreſented as having iron hinges and latchets ; 
but they may be formed to more advantage of ſquare 
pieces of earth, having two holes in the middle, by 
which they may be occalionally taken out, by intro- 
ducing an iron fork, In like manner, the domes and 


cylinders, 
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naccs are ncecſſary which are capable of acting upon Chemical 
a imall quantity of matter, yet ſufficient for all the Furnaces, 
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Chemical cylinders, 


the earthen tube o 


in Boerhaave's chemiſtry, are repreſented 
with iron handles; but they may be almoſt as catily taken 
off by the cheaper contrivance of having four holes in 
cach, two directly oppoſite to one auother, into which 
two ſhort forks may be introduced when ihe parts are 
to be ſeparated. gf 
In the lowermoſt cylinder is to be placed an iron- 
rate, a little below the door, for ſupporting the 
re. In the under part is a ſmall hole, big enough 
for introducing the pipe of a pair of good perpe- 


tual bellows when the fire is to be violently excited. 


Dr Lewis prefers the organ-bellows to any other kind, 
When the bellows is uſed, the whole muſt ſtand 


upon a cloſe cylinder A, that the air may be confined, 


and made to paſs through the fuel. By having more 
bellows, the fire may be excited to a moſt intenſe 
degree. In this caſe, the pipe of every one of them 
mult enter the cylinder B. TS | 
Each of the cylinders ſhould have, in its upper part 
a round hole, oppoſite to its door, for carrying off 
the ſmoke, by means of a pipe inſerted into it, when 
the furnace 1s uſed for diſtillations by the ſand-bath. 
Each cylinder ought likewiſe to have a ſemicircular 
cut in the oppoſite ſides, both above and below, that 
when the under cut of the upper cylinder is brought 
directly above the upper cut of the lower one, a per- 
fect circle may be formed. Theſe are for giving a 
paſſage to the necks of retorts, when diſtillation by 
the retort is to be performed. The holes may be 
occaſionally filled with ſtopples made of the ſame ma- 


terials with the body of the furnace. 


The moſt convenient ſituation for a furnace of this 
kind would be under a chimney, the vent of which 


might be eaſily ſtopped up by a broad plate of iron, 


in which a hole ought to be cut for the reception of 

| the dome. By this means the 
uſe of along tube, which at any rate muſt be very 
troubleſome, might be eaſily avoided, and a very 


ſtrong blaſt of air would paſs through the fuel. If it 


is found convenient to place the furnace at ſome di- 
ſtance from the chimney, a plate-iron pipe mult be 
procured to fit the earthen pipe of the dome, and 
carry the ſmoke into the chimney. This pipe will 
alſo be of uſe, when the furnace is uſed for diſtilla- 


tions by the ſand-bath ; it muſt then be inſerted into 


the hole oppoſite to the door of any of the cylinders, 
and will convey away the ſmoke, while the mouth of 
the cylinder is totally covered with a ſand-por. 

For portable furnaces, Dr Lewis greatly recom- 
mends the large black crucibles, marked n* 60, on 
account of their reſiſting a violent heat, and being 
very caſily cut by a knife or ſaw, ſo that doors, &c. 
may be formed in them at pleaſure. The bottom 
of one of theſe large ones being cut out, a grate is to 
be put into the narrow part of it. For grates, the 
doctor recommends caſt iron-rings, having cach three 
knobs around them. Theſe knobs go into correſpond- 
ing cavities of the outer rings, and the knobs of the 
outermoſt reſt on the crucible, which is to be indented 
a little to receive them, that ſo the grate may reſt 
the more firmly, and the furnace not be endangered 
from the ſwelling of the iron by heat. When this 
is to be made uſe of as a melting-furnace, and a vio- 
lent heat to be excited, another crucible muſt be in- 
verted on that which contains the fuel, which ſcryes 


of the furnace is received within the ellipſe. 
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inſtead of the dome of the laſt mentioned furnace: and Chemical 


to the two crucibles when placed above one another, 


we need give no farther deſcription of the doctor's 
portable furnace, 


as whatever is ſaid of it muſt likewiſe be applicable Furnaces. 
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No doubt, the great experience of Dr Lewis, in objection 
chemical matters muſt give very conſiderable weight to their uſe 
to any thing he advances ; and the warmth with which in ſome 
he recommends the furnaces muſt convince us, that Cafes. 


he has found them abundantly anſwer the purpuſes of 


experiments, We cannot help thinking, however, 
that where a very great and laſting heat is to be given, 
the thickneſs, and even the form, of theſe crucibles, is 
{ome objection to their uſe, It is certain that ſuch a 
permanent, or, as the workmen call it, a Fave heat, 


can never be given where the walls of a furnace are 
thin, as when they are of ſufficient thickneſs. They 
are alſo very apt to burſt with great heat; and, for 


this reaſon, Dr Lewis deſires his furnace to be 
ſtrengthened with copper hoops. This diſpoſition to 


burſt proceeds from the inner parts which are more 
intenſely heated than the outer, expanding more tan 


theſe do, and conſequently burſting them. Hence 


the doctor deſires his furnace to be ſtrengthened alſs 
by putting it within another crucible of a larger ſize, 

and the intermediate ſpace to be filled up with a mix- 
For moſt chemical 
proceſſes, where only a ſmall degree of heat is requi - 
ſite, theſe furnaces anſwer beyond any thing that has 


ture of ſifted aſhes and water. 


hitherto been attempted, The whole is to be ſup- 
ported by an iron ring with three feet 


2d G02 


Dr Black has contrived a furnace in which all theſe Dr Black's 


inconveniences are avoided, Two thick iron plates, 
above and below, are joined by a thinner plate, forming 
the body of the furnace, w 


furnace dc» 
ſcribed. 


. , Plat 
ich is of an oyal form. cxxxin 


The upper part is perforated with two holes; the one f 
A, pretty large, which is the mouth of the furnace, 


g- 5. 8, 9» 


and which is of a circular form: the other behind it, B, 


of an oval form, and e for faſtening the end of 
the vent which is ſcrewed down upon it. The under- 


moſt thick plate has only the large circular opening 


G near to the middle, but not altogether ſo, being 


nearer to one ſide of the ellipſe than the other, where 


the round hole in the top is placed; fo that a line paſ- 


ſing this circular hole has a little obliquity forwards. 


The aſh- pit C E is likewiſe made of a nelliptical form, 
and a very ſmall matter widened ; ſo that the bottom 
A little 
below, there is a border D that receives the bottom of 
the furnace; and except the holes of the damping- plate 


E, the parts are all ctoſed by means of ſoft lure, 
upon which the body of the furnace is preſſed down ; 
by which means the joining of the two parts, and of 


all the different pieces, are made quite tight ; ſor the 
body, fire place, aſh-pit, vent, and grate, are all ſepa- 
rable from one another, As the furnace comes from 
the workman, the grate is made to apply to the out- 
ſide of the lower part. It conſiſts of a ring laid on its 
edge, and then bars likewiſc laid on their edges; and 
from the outer ring proceed four pteces of iron, by 
means of which it may be ſcrewed down; ſo it is kept 
out of the cavity of the ſurnace, and preſerved from 
the extremity of the heat. Thus it laſts much longer, 
and indeed hardly liable to any decay; for by be- 
ing expoſed to the cool air, it is kept ſo cool, that it 
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is ncver hurt by the heat of the fuel. The ſides, 
which are made of plate iron muſt be luted within, 
to confine the heat, and preſcrve them from its action. 

To adapt this to the various operations of chemi- 
ſtry, we may obſerve, that for a melting furnace it is 
very convenient ; we need only provide a cover for the 
opening aboye, which is made the door; and which 
being immediately over the grate, is convenient 
for introducing the ſabſtances to be ated upon, and 
for allowing us to look into Lac veſlel and take it out. 


This cover may be a picce of tile, or two bricks ren- 


dered flat and ſquare, Dr Black commonly uſes a 


kind of lid with a rim containing a quantity of Jute ; 


and to augment the heat, we may increaſe the height 


of the vent. It can be employed in moſt operations 
in the way of eſſaying; and the ſituation of the door 
allows us to ſee the ſubſtances very readily. It docs 
not admit the introduction of the muſfte ; but can be 
employcd in all thoſe operations where the muffle is 
made uſe of; and in Cornwall in England ſuch a fur- 
nace is made uſc of for eſlayiug of metals, To pre- 


ſerve the ſubſtance from the contact of the fuel, they 


cut off about a third part of the length of a brick, 


and then put it on one end on the middle of the grate. 


They chooſe their fuel of large pieces, that the air 
may have free paſſage through it, and open a little of 
the door, which occaſions a ſtream of air to flow in; 
and this ſtrikes upon the ſubſtance and produces the 
effect detired ; ſo that it may be uſed in the calcina- 
tion of lead to convert it into litharge. It alſo an- 
wers very well in operations for producing vapour. 
If we defire to employ it in diſtillations which require 
an intenſe heat, the carthen retort is to be ſuſpended 


by means of an iron ring having three branches ſtand- 


ing up from it, and which hanys down about half a 
foot from the hole; ſo that the bottom of the retort 
reſts upon the ring, and is immediately hung over the 
fucl : and the opening between the mouth of the fur- 


nace and retort is filled up with broken crucibles and 


potſherds, which are covered over with aſhes that 
tranſmit the heat very ſlowly; ſo it anſwers for di- 


ſtillations performed with the naked fire. Dr Black 


has ſometimes cauſed them be provided with a hole in 
the ſide, from which theneck of the retort may be made 


to come out; and in this way has diſtilled the phoſ- 


phorus of urine, which requires a very ſtrong heat. 
For diſtillations with retorts performed with the ſand- 
bath, there is an iron pot fitted for the opening of the 


farnace, which is ſet on and employed as a ſand-pot. 


The vent of the furnace then becomes the door ; and 
it anſwers very well for that purpoſe; and is more 
caſily kept tight than if it were in the ſide, and may 
be kept cloſe with a lid of charcoal and clay. In like 


manner it anſwers well for the common ſtill, which 


may be adapted to it; part of it being made to enter the 
open part of the furnace, and hang over the fire, as in 
Plate CXX XIII, fig. 8. and g. that the bottom part of 
that (till may be made to enter ; and the vent becomes 
the door, by which freſh fuel may be added. Indecd it is 


_ feldom neceſſary to add freſh fuel during any operation. 


In the ordinary diſtillations it is never neceſlary ; and 
even in diſtilling mercury, phoſphorus, &c. it 8 
contains enough to finiſh the operation; ſo effectually 
is the heat preſerved from loſs or diſſipation, and ſo 


very ſlow is the conſumption of the fuel. 


For luting this and other furnaces, the doctor finds Chemical 
nothing perterable to a ſimple mixture of ſand and Furnaces, 
clay. The proportions for ſtanding the violence of 68 
fire are four parts of ſand to one of clay; but when Luting 
deſigned for the lining of furnaces, he uſcs ſix or ſeven proper for 
of ſand to one of clay, the more effectually to prevent bis turuace, 
the contraction of the lattcr ; for it is known from ex- 
periments, that clay, when expoſed to a ſtrong heat, 
contracts the more in proportion to its purity. The ſand 
ſertles into leſs bulk when wet, and does not contract 
by heat, which it alſo reſiſts as well as the clay itfelf. 

Beſides this outſide lining next the fire, Dr Black 
uſes another to be laid on next the iron of the furnace; 
and this conſiſts of clay mixed with a large portion of 
of charcoal duſt. It is more fit for containing the 
heat, and is put next to the iron, to the thickneſs of 
an inch and a half. That it may be pretty dry when (og 
firſt put in, he takes three parts by weight of the Method «f 


charcoal duſt, and one of the common clay, which applying 


muſt be mixed together when in dry powder, other- the Jute. 
wiſe it is very difficult to mix them perfectly. As 
much water is added as will form the matter into balls; 

and theſe are beat very firm and compact by means of 

a hammer upon the inlide of the furnace, The other 

late is then ſpread over it to the thickneſs of about half 

an inch, and this is alſo beat ſolid by hammering ; after 
which it is allowed to dry flowly, that all cracks and 
hflures may be avoided : and after the body of the fur- 
nace is thus lined, the vent is ſcrewed on and lined in 

the ſame manner. It muſt then be allowed to dry for a 

long time; after which a fire may be kindled, and the 
furnace gradually heated for a day or two. The fire is 


then to be raiſed to the greateſt intenſity ; and thus the 


luting acquites a hardneſs equal to that of free-ſtone, . 
and is afterwards as laſting as any part of the ſurnace. 2d (og 

When furnaces are uſed in the large way, they are Melting 
always built of brick, and each particular operation has furnace. 
a furnace allotted for itſelf, The melting-furnace, 


where very large quamities of matter are not to be 


melted at once, requires only to be built of brick infach 
a form as we have already deſcribed ; only, as it would 
perhaps be troubleſome to procure a dome of the proper 
figure, the forepart of it may be left entirely open for 
the admiſſion of melting veſfels. The opening may be 
cloſed up with bricks and earth during the operation. 
There is no neceſlity for having the inſide of a circular 


form ; a ſquare one will anſwer the purpoſe equally 


well. According to the author of the Chemical Dictio- 

nary, when the internal diameter D C of ſuch a furnace pte 
is 12 or 15 inches, the diameter of the tube G I B or CxxxIv. 
inches, and its height 18 or 20 feet, and when the fig. 2. 
furface is well ſupplied with fuel, and extreme heat is 

produced ; in leſs than an hour the furnace will be white 

and dazzling like the ſun ; its heat will be equal to the 

ſtrongeſt glaſs-honſe ſurnace ; and in leſs than two 

hours will be melted whatever is fuſible in furnaces. 


The hotteſt part is at HF, 4or6 inches above the grate. 


A plate- iron tube may be advantageouſly ſupplied by a 
ſhort chimney of bricks, built under a pretty high vent, 
ſo as the whole may caſily be ſtopped, except that 
paſſage which tranfmits the ſmoke of the furnace. By 
this means a very ſtrong current of air will be made to 


paſs through the fuel, M _ 
On this ſubject Dr Black informs us, that Mr — ; 


Polt of Berlin employs one almoſt ſimilar to the above, furnace de- 


for ſcribed. 


n 
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Chemical for making experiments on earthen ware ; by which he 


Furnaces. ſhowed that many ſubſtances formerly rekoned infu- 
ORE ſible, might nevertheleſs be melted by fire raiſed to a 
very intenſe degree ; and that ſeveral of theſe bodies, 

> when mixed together, form compounds which may be 
melted without any difficulty. From this a tube ariſes 

„ bo ſome height, and there is an additional tube which 
3 tor may be put on to the height of above 10 feet. The 
making the fire · place is narrow below, but widens towards the 
fre- place middle, and contracts again at top, for the ſake of the 
of a roun- veſſels which are put into it, and which are wider at 
diſh form. top than at bottom. Thus the veſſel is equally heat- 
ed, and there is room above for containing a quantity 
of fuel, which deſcends as faſt as it is conſumed, Dif- 

ferent reaſons have been aſſigned for this form: thus 

Dr Boerhaave imagines thatthe melting furnace ſhould 

be made of a parabolic form, and Macquer, that 1t 

ſhould be in the form of an ellipſe; and that the cru- 

cible ſhould be placed in one of the foci, where they 

imagined the heat would be concentrated; but it is 


very plain, that the materials are ſuch as are not ca- 
pable of reflecting the rays of heat in a regular man- 


ner; and even though they could do ſo, it would 
be to no purpoſe, becauſe the heat and light do 
not come from any ſingle point, but from a e 
number, ſtriking the furnace in all poſſible direc- 
tions, and which muſt conſequently be reflected in 
directions as numerous. The furnace is made of iron 
lined with clay; and as it is diſſicult to beat out the iron 


into this roundifh form, it may as well be made cylin- 


drical; and it is eaſy to give the inſide what form we 
pleaſe by means of a luting of clay; neither need the 
dome have the roundiſh form, but may be ſimply made 
conical. The vent ſhould be made about two-thirds of 
the diameter of the furnace, or ſuch as will give an 
arca of about one-half rhe grate. 


furnace of this kind is very convenient for ordinary 


crucibles ; the largeſt of which are only about four or 


five inches S's ; the wideſt part of the furnace may 
be beat out about 10 inches diameter; and when 
made of thin plate iron, and lined within, are very 


convenient, and may be heated at very little expence 


of fucl. But for heating much1larger veſſels, it is pro- 
per to conſtruct them of brick, When they have pretty 
much the ſame form; only it is neceſſary to make them 
ſquare, and round on the inſide with a Intingof ſand and 
clay. The top is generally made flat, and covered over 
with two or three bricks; the vent goes a Intle back- 
wards, and then is raiſed to a proper height. Where 
the veſſel to be heated is very large, it is common to 
leave the front open for putting in the veſſel ; and then 
to build it up with bricks, clay, and ſand; which can 
be eaſily pulled down again when the operation is over. 


3 There are ſome caſes in which it is neceſſary to 
lows are have a rapidity of inflammation even beyond what this 


neceſſary, furnace can give; and in theſe we have recourſe to bel- 
| lows of various conſtructions, by which the air can be 
compreſied and made to enter the fuel with great ve- 
locity. Theſe again are ſometimes wrought by wa- 
ter; but there is another machine which produces a 
greater effect, viz. the water-blaſt deſcribed by Lewis 


In ou in his Commercium Philoſuph. Technicum. 
* nad The colipile too may be employed for driving air in- 


pile may be to fuel. The effect of this has been conſidered as a 


made uſe Proof that air acts by its claſticity in animating fuel, 
-; | 
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as an elaſtic fluid vapour from the eolipile produces, the Chemical 8 
ſame effect. But when we contrive to ſend ſteam in- Furnace. 
ſtead of air, the ſame effect is not produced; and the 
true manner in which this inſtrument increaſes the in- 
flammation is by driving air through the fuel: the 
ſteam from the veſſel ſpreadiug and mixing with theair, 
and driving it before it, makes it ſtrike upon the fuel. 
Chemiſts have generally believed that a wide and 
high aſh-hole greatly increaſes the power of a melting 
furnace ; but this advantage 1s found to be merely ima- 
ginary, as well as that of introducing the air through 
a long tube to the aſli-hole; unleſs where the furnace is 
placed in a cloſe room, ſo that it is neceſſary to furniſh a 
greater blaſt of air than can otherwiſe have acceſs, 
For the form of the furnaces neceſſary in eſſay ing 
and ſmelting of ores or making glaſs, ſee Es$Av1NG 
GL ass, and SMELTING. | 610 
When large ſtills, ſand-pots, &c. are to be fixed Stills, ſand- 
with a view to daily uſe, it is a matter of no ſmall pots &c. 
conſequence to have them put up in a proper manner. how to ſet. 
The requiſites here are, 1, That the whole force of 
the fite ſhould be ſpent on the diſtilling veſlel or ſand- 
pot, except what is neceſlarily imbibed by the walls of 
the furnace, 2 That the veſſel ſhould be ſet in ſuch 
a manner as that they may receive heat even from the 
furnace walls; for a ſtill which contains any liquid 
can never be made fo hot as a piece of dry brick. 3. It 
is abſolutely neceſſary that the force of the fire be not 
allowed to collect itſelf upon one particular part of 
the veſſel ; otherwiſe that part will ſoon be deſtroyed. 
3. The draught of air into-tarnaces of this kind ought 
to be moderate ; only ſo much as will prevent ſmoke. 
If a ſtrong blaſt of air enters, not only a great part of 
the heat will be waſted by going up the chimney, but 


the outſide ot the veſſel will be calcined every time the fire 


is kindled, and thus muſt be ſoon rendered unfit for uſe. 
There are few of the common workmen that are 
capable of building furnaces properly; and it is very 
neceſſary for a chemiſt to know when they are pro- 
perly done, and to make the workmen act according 
to his directions. As the ſtill, or whatever veſſel is to 
be fixed, muſt have a ſupport from the furnace on 
which it is built, it is evident the whole of its ſurface 
cannot be expoſed to the fire. For this reaſon many 
of theſe veſſels have had only their bottom expoſed to 
the fire, no more ſpace being left for the action of 


the heat, than the mere circular area of the ſtill bot= 
tom; and the fire paſſing directly through a hole in the 
back part of the building, which communicated with 


a chimney, and conſequently had a ſtrong draught, 
ſcarce ſpent any of its Sins on the ſtill, but went fu- 
riouſly up the chimney. By this means an extraordi- 
nary waſte of fuel was occaſioned ; and that part of 


the ſtill- bottom which was next the chimney receivin 


the whole force of the flame, was ſoon deſtroyed. 
Attempts were made to remedy this inconvenience, - 
by putting the fire ſomething forward, that it might 
be at greater diſtance from the chimney, and con- 
ſequently might not ſpend its force in theair, This 
too was found to avail very little. A contrivance was 
then fallen upon to make the vent paſs round the body 
of the ſtill in a ſpiral form. This was a conſiderable 
improvement ; but had the inconvenience of making 
the fire ſpend itſelf uſeleſsly on the walls of the furnace, 
and beſides waſted that part of the ſtill which touched 


the 
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of a furnace ſtopped up with ſoot, 
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the under part of the vent. A much better method is 
to build the back part of the furnace entirely cloſe, and 
make the fire come out through a long narrow opening 
before ; after which it paſſes out through a flac in the 
back and upper partof the furnace into the chimney, 

The only convenience of this form is, that- the 
vent muſt either be very wide, or it is apt to choak 
up with ſoot, which laſt is a very troubleſome circum - 
ſtance, If the vent is made very wide, a prodigious 
draught of air ruſhes through the fuel, and increaſes 
the heat to ſuch a degree as to calcine the metal of 
which the ſtill is made ; and, on the other hand, no- 
thing can be more diſagreeable than to have the vent 
Theſe inconve- 
niences, however, arc nally avoided by making two 
ſmall vents, one on each ſide of the diſtilling veſſel, 
which may communicate with a chimney by means of 


two tubes either of plate-jron or formed with clay 


or bricks, which may be occaſionally taken off if they 
happen to be choaked up. The veſle] is to be ſu- 
ſpended by three trunnions, ſo that the whole ſurface 


may be expoſed to the fire, excepting a ring the thick- 


neſs of a brick all round; fo that a very ſtrong heat 
will be communicated although the furnace draws but 
little, The two ſmall vents on cach fide will draw the 
flame equally ; and by this means the moſt cquable 
heat can be preſerved, and may be puſhed ſo far as to 
make the whole bottom and ſides of the veſſel intenſe- 
ly red. Such a conſtruction as this is more cſpeciall 
uſcſul for ſand-pots, and thoſe which are uſed for diſtil- 
ling alkaline ſpirits from bones. OT 

In the uſe of the furnaces hitherto deſcribed, the at- 


tendance of the operator is neceſſary, both for inſpec- 


ting the proceſſes, and for ſupplying and animating 
the fuel. There are ſome operations, of a flower 
kind, that require a gentle heat to be continued for 


_ 2 fo of time ; which demand little attendance in 


ont 
Lawp furs 
nace. 


regard to the operations themſelves, and in which, of 
conſequence, it is extremely convenient to have the at- 
tendance in regard to the fire as much as poſſible diſ- 
penſed with. This end has been anſwered by the fur- 
nace called athanor ; but the uſe of it has been found 
attended with ſoine inconveniences, and it is now ge- 
rally laid aſide, | Yates | 

Sundry attempts have been made for keeping up a 
continued heat, with as little trouble as in the athanor, 
by the flame of a lamp; but the common lamp-fur- 


naces have not anſwered fo well as could be wiſhed, 


The lamps require ſrequent ſnuffing, and ſmoke much; 


and the foot accumulated on the bottom of the veſſel 


Plate 
CXXXIV, 


fig. 85 


placed over them, is apt, at times, to fall down and 
put out the flame. The largeneſs of the wick, the 
irregular ſupply of oil from the reſervoir by jets, and 
the oil being ſuffered to ſink confiderably in the lamp, 
{0 that the upper part of the wick burns to a coal, ap- 
peared to bethe principal cauſes of theſe inconveniences 
which accordingly were found to he in great meaſure 
remedied by the following conſtruction, 

The lamp conſiſts of a braſs pipe 10 or 12 inches 
long, and about a quarter of an inch wide, inſerted at 
one end into the reſervoir of the oil, and turned up at 
the other to an elbow, like the bole of a tobacco-pipe, 
the aperture of which is extended tothe width of near 
two inches. On this aperture is fitted a round plate, 
having 5, 6, or 7 ſmall holes, at equal diſtances, round 


of cotten, all together not exceeding what in the com- 
mon lamps form one wick: by this diviſion of the wick, 
the flame expoſes a larger farface to the action of the 
air, the fuliginous matter is conſumed and carried off, 
and the lamp burns clear and vivid. 
The reſervoir is a cylindric veſſel, eight or ten 
inches wide, compoſed of three parts, with a cover 
on tlic top. The middle partition communicates, 
by the lateral pipe, with the wicks; and has an up- 
right open pipe ſoldered into its bottom, whoſe top 
reaches as high as the level of the wick ; fo that, 
when this part is charged with oil, till the oil riſes up 
to the wicks in the other end of the lamp, any fur- 
ther addition of oil will run down through the up- 
right pipe into the lower diviſion of the reſervoir, 
The upper diviſion is deſigned for ſupplying oil to the 
middle one ; and, for that purpoſe, is furniſhed with 
4 cock in the bottom, which 1s tnrned more or leſs, 
by a key on the outſide, that the oil may drop faſt 
cnough.to ſupply the conſumption, or rather faſter, for 
the overplus is of no inconvenience, being carried off 
by the upright pipe; ſo that the oil is always, by this 
means, kept cxactly at the ſame height in the lamp. 
For common uſes, the middle diviſion alone may be made 
to ſuſhce ; for, on account of its width, the ſinking of the 
oil will not be conſiderable in ſeveral hours burning. In 


either caſe, however, it is expedient to renew the wicks 
every two or three days; oftener or ſeldomer according 
as the oil is more or leſs foul ; for its impure matter, 


gradually left in the wicks, occaſions the flame to be- 
come more and more dull. For the more convenient 
renewing of them, there ſhould be two of the perfora- 
ted plates; that when one is removed, another, with 
wicks fitted to it, may be ready to ſupply its place. 
One of the black-lead pots, recommended by Dr 
Lewis for his portable furnace, makes a proper fur- 
nace for the lamp. If one is to be fitted up on pur- 
poſe for this uſe, it requires no other aperture than 
one in the bottom for admitting air, and one in the 
ſide for the introduction of the elbow of the lamp. 
The reſcrvoir ſtands on any convenient ſupport with- 
out the furnace, The ſtopper of the fide aperture 
conſiſts of two pieces, that it may be conveniently put 
in aftcr the lamp is introduced ; and has a round hole 
at its bottom fitting the pipe of the lamp. By theſe 
means, the furnace being ſet upon a trevet or open 
foot, theair enters only underneath, and ſpreads cqually 


all around, without coming in ſtreams, whence the flame 


burns ſteady. It is not adviſeable to attempt railing the 


heat higher than about the 450th degree of Fahrenheit's 


thermometer ; a heat ſomewhat more than ſufficient for 
keeping tin in perfect fuſion, Some have propoſed giving 
a much greater degree of heat in lamp-furnaces, by u- 
ſing a number of large wicks ; but when the furnace is 
ſo heated the oil emits copious fumes, and its whole 
quantity takes fire. The balneum or other veſſel in- 
cluding the ſubject- matters, is ſupported over the flame 
by an iron ring, as already deſcribed in the ſand- bath 
and ſtil] : a bath is here particularly neceſſary, as the 
ſubje& would otherwiſe be very uncqually heated, only 
a {mall part of the veſſel being expoſed to the flame. 
Since the new invention of Argand's lamps, which per- 
feftly conſume the oil, attempts have been made to 


conſtruct 


Theo ry. 
its outer part, into which are inſerted as many pipes Chemical 
about an inch long: into theſe pipes are drawn threads Furnaces. 


"OY Bt. 


Theory. 


Chemical 
Furnaccs. 


— anon ered 


conſtruct lamp-furnaces en their principles; though, 
on the whole, it is to be doubted whether they are 
preferable to the above conſtruction or not. 
i Explanations of the Plates. ; 
plate CXX X1L1. fig. 1. ſhows the figure of the ſtill 
recommended by Dr Black ; the bottom formed in ſuch 
a manner as to go into his furnace. A, the body; B, 
the head; C C, the tube conveying the ſteam into the 
worm; D F, the figure of the worm; E, the worm-tub., 
Fig. 2. A head taller than the common, proper for 
rectiiying ardent ſpirits. | 


Fig. 3. Another Kind of (till for a common furnace, 


having a concave bottom for receiving the flame, A, 
the body; B, the head. 

Fig. 4. Papin's digeſter, Sce CHEMISTRY. ne $67. 
A, the body; B B, the croſs-bars; C D, the ſcrew ; 
E, the lid. N . 

Fig. 5. The outer caſe of Dr Black's furnace with- 
out the lating. A, the body; B, the feet; I G, the 


opening at top. 


Fig. 6. C, the grate of the ſame, with four projec- 


tions, having holes in them to faſten it by nails to the 


inſide of the furnace. | | 
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Rectifica- 


tion. 


Fig. 7. A crooked funnel for putting matters into a 
retort without touching the ſides or neck. | 


| Fig. 8. Dr Black's furnace put together in readi - 
neſs for chemical operations. 
chimney; C, the door of the aſh-hole. 


A the mouth; B, the 
E, the regi- 
ſters for admitting air. Tn 


Par II. PR 


| Seer. I. Salts, 


\ 1. Of the ViTrIOLIC Acid, and its Combinations. 


11 acid is never found pure, but always 


ſound pure. 
or metallic and earthy ſubſtances. 


united with ſome proportion, either of phlogiſton 
Indeed there is 
ſcarce any kind of earth which does not contain ſome 
portion of this acid, and from which it may always 
ſome way or other be ſeparable, When pure, the vi- 
triolic acid appears in the form of a tranſparent co- 
By diſtilling in'a glaſs retort, the a- 
queous part ariſes, and the liquor which is left becomes 
gradually more and more acid. This operation is ge- 
nerally called the rectiſication, or dephlegmation, of the 
acid. After the diſtillation has gone on for ſome time, 


the water adheres more ſtrongly to what remains in 


the retort, and cannot be forced over without eleva- 
ting part of the acid along with it. The remaining a- 
cid, being alſo exceedingly concentrated, begins to loſe 
its fluidity, and puts on the appearance of a clear oil, 


This is the ſtate in which it is uſually fold, and then 


goes by the name of /f vitriol. If the diſtillation is 
{till farther continued, with a heat below 600 of Fah- 
renheit's thermometer, the acid pradually loſes more 
and more of its fluidity, till at laſt it congeals in the 
cold, and becomes like ice. 
the icy oil of vitricl. Such exceedingly great concentra- 
tion, however, is only practiſed on this acid for curioſity. 


If the heat be ſuddenly raiſed to 600, the whole of the 
acid ries, and generally cracks the receiver. 


Clcar 
, | 


place ; I, the funnel. | 
Fig. 3. Dr Lewis's portable furnace fitted with 2 


amounted to half a grain, 


In this ſtate it is called 


Cr H Et M1 HTN Y; 
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Fig. 9. A ſection of the ſame, ſhowing its inſide Chemical 
ſtructure, F, the top- cover; G, the body, with part Furnaces. 


of the grate; D, the receptacle for the aſhes; C, its 
door; E, the regiſters, 

Fig. 10. An iron ſupport for a crucible, 

Fig. 11. The figure of a crucible. 


Plate CXXXIV, fig. 1. Dr Boerhaave's portable 


furnace, See CHEMISTRY, no 600. | 
Fig. 2. Macquer's melting-furnace. AA, the door of 


the ath-pit; B, the ſpace betwixt the top of the aſh- 


pit and fire-place; D C, the bars; G H E F, the fire- 
Ibid. 2d no 605. 


ſtill, Iid. no 601, 602. 


Fig. 4. Shows the figure of retorts of different kinds, 
A, the body ; B, the neck. 


Fig. 5. A matraſs and alembic head, with a cucur- 


bit and alembic head made of one piece. A, the body ; 
B, the long neck of the matraſs; C, the alembic head, 


A, the body of the cucurbit; B, the head; C, an 
opening in the head for putting in the matter to be 
diſtilled; D, a glaſs ſtopple fitred to the opening juſt 


mentioned; E, the opening of the cucurbit mouth. 


Fig. 6. The pelican and cucurbit now in diſuſe. A, 


the body of the pelican; B, the head; C, an opening 
fitted with a ſtopple; D D, the arms. A, the body of 
the cucurbit; B, the head; C, the neck; D, the ſpout. 
Fig. 7. A row of adopters or aludels. 
Fig. 8. Dr Lewis's lainp-furnace, id. n' 611. 


ACT 1-0 v- 


oil of vitriol is immediately turned black by an 
admixture of the ſmalleſt portion of inflammable matter. 


; _ 4 
The icy oil of vitriol, and even that commonly ſold, Attracts 
attracts the moiſture of the air with very great force, moiſture 


Newmann relates, that having expoſed an ounce of this ſrom the 


acid to the air, from September 1736 to September 


1737, at the end of the twelvemonth it weighed ſe- 
ven ounces and two drachms ; and thus had attracted 
from the air above ſix times its own weight of moi- 
ſture. This quantity, however, ſcems extraordinary; 
and it is probable, that in ſo long a time ſome water 
had been accidentally mixed with it; for Dr Gould, 


profeſſor at Oxford, who ſeems to have tried this mat- 
ter fully, relates, that three drachms of oil of vitriol 
acquired, in 57 days, an increaſe only of fix drachms 


and an half, The acid was expoſed in a glaſs of 
three inches diameter ; the increaſe of weight the firſt 


day was upwards of one drachm ; in the following 


days leſs and leſs, till, on the fifty- ſixth, it ſcarce 


The liquor, when ſaturated 
with humidity, retained or loſt part of its acquired 


weight according as the atmoſphere was in a moiſt or 


dry (tate ; and this difference was ſo ſenſible as to af- 
ford an accurate hygrometer. Hoffman having expo- 


ſed an ounce and two ſcruples in an open glaſs-diſh, it 
gained ſeven drachms and a ſcruple in 14 days. 
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This acid, when mixed with a large quantity of ProduQtive 


water, makes the temperature ſomething colder than both of cold 


before; but if the acid bears any conſiderable propor- and heat. 


tion to the water, a great heat is produced, ſo as to 


make the veſſel inſupportable to the hand; and there- 
fore 
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Vitriolic fore ſuch mixtures ought very cautiouſly, or rather men. A very large quantity of theſe is collected, and Vitriolic 
acid and not at all, to be made in glaſs veſſels, but in the com- ſpread out upon a bed of ſtiff clay to the depth of three acid and 


OO mon ſtone- bottles, or leaden veſſels, which are not apt feet. After being ſome time expoſed to the air, the ee | 
. e Nations. 
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to be corroded by this acid. The greateſt heat is pro- 
duced by equal parts of acid and water, 


Quantity of Though rhe vitriolic acid unites itſelf very ſtrongly 


alkali ſatu- With alkalies, 


both fixed and volatile, it docs not 14- 


rated by it. tuxate near ſo much of the latter as of the former. A 


G17 
Lſſædt, on 
the human 
body. 


646 
Difſiculty 
of procu- 


nd of oil of yitriol will ſaturate two of the common 
fixed alkali, but ſcarce one of volatile alkali, The ſpe- 
cific gravity of good oil of vitriol is to Water as 17 
= 8 =_— 
If the concentrated acid is applied ſlightly and ſu- 
perficially to the ſkin of à living animal, it raiſes a 


violent burning heat and pain; but a larger quantity 


preſſed on, ſo as to prevent the ingreſs of aerial moi- 
ſture, occaſions little pain or eroſion. 
a little water, it proves corrolive in either cale, Large- 
ly dilated with water, this acid is employed medicinal- 
ly for checking putre faction, abating heat, and quench- 
ing thirſt; in debilities of the ſtomach, and heart- 
burn. Toperſons of weak and unſound lungs, to wo- 


men who give ſuck, to hydropie or emaciated perſons, 
it is injurious, 


Some recommend it as à collyrium 
for ſore eyes; but as it coagulates the animal juices, 
corroding and indurating the ſolids, it ſeems very un- 
fit for being applied to that tender organ. 

The vitriolic acid is ſo much uſed in different arts 
and manufactures, that the making of it has become a 


ring it by trade by itſelf ; and the procuring it in plenty, and at 


itſelf, 


a cheap rate, wonld be a very advantageous piece of 
knowledge to any perſon who could put it in practice, 


This, however, is very far from being ealily done; 
for though it exiſts in almoſt every mineral ſubſtance, 


the attraction betwixt this acid and the bafes with 
ſel; more iron, and freſh liquor from the pyrites, 
are added ; and a new ſolution takes place. ou 
Copperas is uſed, in dycing, for procuring a black 


which it unites, is found to be ſo ſtrong, that we can 
only decompoſe ſuch combinations by preſenting ano- 


ther ſubſtance to the acid, to which it has a greater 


attraction than that one wherewith it is joined. Thus 
the firſt combination is indeed diſſolved, but we have 
another from which it is cqally difficult to extricate 


the acid by itſelf. Thus, if we want to diſengage the 
vitriolic acid from any metallic ſubſtance, ſuppoſe iron, 


619 
Pyrites, 
where 
found. 


Into a ſolution of green vitriol. 


this may be eaſily donc by throwing a calcareous earth 
We have now a com- 

ound of vitriolic acid with the calcareous carth, which 
is known by the name of gypſum or ſelenites. If we 
want to decompoſe this we muſt apply a volatile or or 
a fixed alkali ; and the reſult of this will conſtantly be 
a new combination, which we are as unable to decom- 
poſe, and indeed more fo, than the firſt. There are 
two general methods which have been in uſe for pro- 
curing the vitriolic acid in ſuch quantity as to ſupply 
the demands of trade. The one is from pyrites, and 
the other from ſulphur, 


I. From Pyrites, with the making of Copperas, and 


obtaining the pure Oil of Vitriol from it, 


Pyrites are found in large quantity in the coal-mines 
of Caged, where moſt of the copperas 1s made, 
They are very hard and heavy ſubſtances, having a 
kind of braſſy appearance, as if they contained that 
metal; and hence they are called braſſes by the work- 

| 2 


If diluted with 


uppernioſt ones Joſe their metallic appearance, ſplit, 
and fall to powder. The heaps are then turned, the 
under part uppermoſt, fo as to expole freſh pyrites to 
the air. When they are all reduced to powder, which 
generally requires three years, the liquor, which is 
formed by the rain-water running from ſuch a large 


maſs, becomes very acid, and has likewiſe a ſtyptic 
vitriolic taſte, It is now conveyed into large ciſterns 


lined with clay, whence it is pumpcd into a very large 
flat veſſel made of lead; This veiſcl, which contains 
about 15 or 20 tons of liquor, is ſupported by caſt-iron 
plates about an inch thick, between which and the 
lead a bed of clay is interpoſcd. The whole reſts 


upon narrow arches of brick, under which the fire is 


placed. Along with the liquor, about half a ton or 


morc of old iron is put into the eyaporating veſſel. 
The liquor, which is very far from being ſaturated 


with acid, acts upon the iron, and, by repeated filling 
up as it evaporates, diſſolves the whole quantity. By 


the time this quantity is diſſolved, a pellicle is formed 


on the ſurface, The fire is then put out; and as ſuch 


a prodigious quantity of liquor does not admit of filtra- 


tion, it is left to ſettle for a whole day, and then is 


—  —— 


let off by a cock placed a little above the bottom of 
the evaporating veſlel, ſo as to allow the impurities to 


remain behind, 
a large leaden ciſtern, five or ſix feet deep, ſunkin the 


ground, and which is capable of containing the whole 


quantity of liquor. Here the copperas cryſtallizes 
on the ſides, and on ſticks put into the liquor, The 
cryſtallization uſually takes up three weeks. The 
liquor is then pumped back into the evaporating veſ- 


colour; and is an ingredient in making common ink. 


It is alſo uſed in medicine as a corroborant, under the 


name of ſalt of ſteel; but before it is uſed with this 


It is conveyed by wooden ſpouts to 


intention, it  rediſſolved in water, and-eryſtallized, 


with the addition of a little pure oil of vitriol. Whe- 


ther it is at all mended by this ſuppoſed purification, 


either in appearance or quality, is very doubtful. 

This proceſs furniſhes us firſt with a very impure 
vitriolic acid, which could not be applied to any uſeful 
purpoſe ; afterwards with an imperfect neutral falt, 
called green vitriol, which is applicable to ſeveral pur- 
poles where the pure acid itſelf could not be nſed; 
but ſtill the acid by itſelf is not to he had without a 
very troubleſome operation. | 
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Though this acid adheres very ſtrongly to iron, it is Diflilation 
capable of being expelled from it by fire ; yet not of vitriolic 


without a very violent and long- continued one, 


Tf acid from 


we attempt to diſtil green vitriol in a retort, it fwells PPeras. 


and boils in ſuch a manner by the great quantity of 
water contained in its cryſtals, that the retort will al- 
moſt certainly crack ; and though it ſhould not, the ſalt 
would be changed into an hard ſtony maſs, which the 
fire could never ſuſficiently penetrate ſo as to extri- 
cate the acid. 


to tne diſtillation. This is beſt done in flat iron-pans, 


ſet over a moderate fire, The ſalt undergoes the wa- 


tery 


It muſt therefore be calcined previous 
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RNectiſica- 


' 1ON , 


tery fuſion, (See Fusro%) ; after which it becomes 
opaque and white, By a continuance of the fire, it be- 


its combi- comes brown, yellow, and at laſt red. For the pur- 
Nations. 


poſes of diſtillation, it may be taken out as ſoon as it 
has recovered its ſolidity. x 


The dry vitriol, being now reduced to powder, is to 


be put into an carthen retort, or rather long neck 
(a kind of retort where the neck iſlues laterally, that 
the vapours may have little way to aſcend), which it 
may nearly fill, This retort muſt be placed in a fur- 
nace capable of giving a yery ſtrong heat, ſuch as the 
melting furnace we have already deſcribed. A large 


' receiver is to be fitted on; and a ſmall fre made 1n 


the ſurnace to heat the veſſels praqdually. White 
ſumes will ſoon come over into the receiver, which 


will make the upper part warm. The fire is to be 


kept of an equal degree of ſtrength, till the fumes be- 
gin to diſappear, and the receiver grows cool. It is 


then to be increaſed by degrees; and the acid will be- 


come gradually more and more difficult to be raiſed, 
till at laſt it requires an extreme red, or even white, 


heat. When nothing more will come over, the fire 


muſt be ſuffered to go out, the receiver be unluted, and 
2s contents poured into a bottle fixed with a glaſs 
ſtopper. A ſulphurcous and ſuffocating fume will 
come from the liquor, which muſt be carefully avoided, 
In the retort, a fine red powder will remain, which is 
uſed in painting, and is called co/corhar of vitriol, It 
is uſeful on account of its durability ; and, when 
mixed with tar, has been employcd as a preſervative 
of wood from rotting ; but Dr Lewis prefers finely 
powdered pit-coal. As a preſervative for maſts of 


ſhips, he recommends a mixture of tar and lampblack; 


concerning which he relates the following anec- 
dote. | 8 | "MY 
% have been favoured by a gentleman on board of 


2 veſſel in the Eaſt- Indies, with an account of a violent 


thunder-ſtorm, by which the main-maſt was greatly da- 


maged, and whoſe effects on the different parts of the 


malt were pretty remarkable. All the parts which 
were greaſed or covered with turpentine were burſt in 
pieces: thoſe above, between, and below the preaſed 


parts, as alſo the yard-arms, the round-top or ſcaffold- 


inp, coated With tar and lamp-black, yemained un- 
hurt.“ ? | — 

Oil of vitriol, when diſtilled in this manner, is al- 
ways of a black colour, and muſt therefore be recti- 
fied by diſtillation in a glaſs retort. When the acid 


has attained a 2 degree of ſtrength, the black- * 


neſs either flies off, or ſeparates and falls to the bot- 
tom, and the liquor becomes clear, The diſtillation 


is then to be diſcontinued, and the clear acid which is 


left the retort Hept for uſe, | 
This was the fürſt method by which the vitriolic 
acid as obtained ; and from its being diſtilled from 


vitrio! has ever fince retained the name of o4/ of vitriol. 


Green vitriol is the only ſabſtance from which it is 
practicable to draw this acid by diſtillation ; when 
combined with calcareous earths, or even copper 


(though 16 this laſt it has a weaker attraction than to 


Iron), it rs the fire moſt obſtinately. When diſtil- 
lation from v.criol was piitiſed, large farnaces were 
erected for 111! purpoſe, capable of containing an 


hundred long iat once: but 25 it has been diſco- 
vered to be more ealily procurable from ſulphur, this 
Vor. IV. 


e II _ 457 


method has been laid aſide, and it is now ncedleſs to Vitriolic 
deſcribe theſe furnaces. acid and 


| ; | its combi- 
II. To procure the Vitriolic Acid from Sulphur. nations. 


This ſubſtance contains the vitriolic acid in ſuch 623 
plenty, that every pound of ſulphur, according to Mr Quantityof 
Kirwan's calculation, contains more than one-half of 2<id in ſul- 
pure acid; which being in a i dry, is Phur. 
conſequently of a ſtrength far beyond that of the moſt _ 
highly rectified oil of vitriol. Common oil of vitriol 
requires to be diſtilled to one-fourth of its quantity be- 
fore it will coagalate when cold; and even in this ſtate 
it undoubtedly contains ſome water, No method, 
however, has as yct been fallen upon to condenſe all 
the {tcams of burning ſulphur, at leaſt in the large 624 
way, nor is any other profitable way of decompoſing Quantity 
ſulphur known than that by burning ; and in this way produced 
the moſt ſucceſsful operators have never obtained more from it. 
than 14 ounces of oil from a pound of ſulphur. 625 
The difficultics here are, that ſulphur cannnot be Methods of 
burnt but in an open veſſel; and the ſtream of air, obviating 
which is admitted to make it burn, alſo carries off the 4 _ 
acid which is emitted in the form of ſmoke. T ec. 0 
avoid this, a method was contrived of burning ſulphur : 
in large plaſs globes, capable of containing an hogſ- 
head or more, The fume of the burning ſulphur was 
then allowed to circulate till it condenſed into an acid 
liquor. A greater difficulty, however, occurs here; 
for though the ſulphur burns very well, its ſteams will 
never condenſe, It has been ſaid, that the condenſa- 


þ 


tion is promoted by Keeping ſome warm water conti- 


nually ſmoking in the bottom of the globe ; and even 
Dr Lewis has aſſerted this: hut the ſteam of warm 
water immediately extinguiſhes ſulphur, as we have 
often experienced ; neither does the fume of burning 
ſulphur ſecm at all inclinahle to join with water, even 


when forced into contact with it. As it ariſes from 


the ſulphur, it contains a quantity of phlogiſton, which 
in a great meaſure keeps it from uniting with water ; 
and the deſideratum is not ſomething to make the ſul- 
phur burn frecly, but to deprive the fumes of the 
phlogiſton they contain, and render them miſcible with 
water. For this purpoſe nitre has been advantage- 
oufly uſed. This conſumes a very large quantity of 


the phlogiſton contained in ſulphur, and renders the 


acid eaſily condenſible: but it is plain that few of the 
fumes, comparatively ſpeaking, are thas deprived of 
the inflammable principle; for the veſſel in which the 
ſulphur and nitre are burnt, remains filled with a vo- 
latile and moſt ſuffocating ſume, which extinguiſhes 
flame, and iſſucs in ſuch quantity as to render it high- 
ly dangerous to ſtay near the place, It has been 


thought that nitre contributes to the burning of the 


ſulphur in cloſe veſſels ; but this too is a miſtake. 
More ſulphur may be burnt in an oil of vitriol globe 

without nitre than with it, as we have often expcrien- 

ced ; for the acid of the ſulphur unites with thealkaline 

baſis of the nitre, and forms therewith an uninflam- 

mable compound, which ſoon extinguiſhes the flame, 

and eyen prevents a part of the ſulphur from being 

burnt either at that time or any other, 626 

In the condenſation of the fumes of ſulphur by means Efferveſ- 

of nitre, a remarkable efferveſcence happens, which << be. 


| a : the 
naturally leads us to think that the condenſation is ae and - 


produced by ſome ſtruggle between the vitriolic and ſulphure- 
3 M nitrous ous fumee, 
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Vitriolie nitrous acids. - Dr Lewis is of opinion, that the acid 
«id and thus obtained is perfectly free from an admixtarc of 
n combi- the nitrous acid: but in this he is certainly miſtaken ; 
por, on rectifying the acid produced by ſulphur and 
nitre, the firſt fames that come over are red, after 
which they change their colour to white, How the ni- 
trous acid ſhould exiſt in the liquor, indeed, does not ap- 
pear ; for this acid is totally deſtructible by deflagra- 
tion with charcoal: but it docs not follow, that be- 
ca'ile the nitrous acid is deitroyed when deflagrated 
with charcoal, it muſt likewiſe be ſo if deflagprated 
with ſulphur. Indeed it certainly is not; for the 


clyllus of nitre made with ſulphur is very different from 


that made with charcoal. 

"The proportions of nitre to the ſulphur, uſed in the 
large oil of vitriol works, are not known, every thing 
being kept as ſecret as poſſible. by the proprietors. Dr 
Lewis reckons about ſix pounds of nitre to an hun- 
dred weight of ſulphur ; but from ſuch experiments as 
we have made, this appears by far too little. Anounce 
and an half, or two ounces, may be advantageouſly 
uſed to a pound of ſulphur. In greater proportions, 

627 nitre ſcems prejudicial, 5 | | 
Lead veſ» A very great improvement in the apparatus for 
ſels, an im- making oil of vitriol, lies in the ufing lead veſſels in- 
provement, ſtead of plaſs globes. The globes are ſo apt to be 

broken by accident, or by the action of the acid upon 


them, that common prudence would ſuggeſt the uſe 


of lead to thoſe who intend to prepare any quantity 
of vitriolic acid, as it is known to have ſo little effect 
upon the metal. The leaden veſſels, according to the 
beſt accounts we have been able to procure, are cubes 
of about three feet, having on one ſide a door about 
ſix inches wide. The mixture of ſulphur and nitre 
is placed in the hollow of the cube, in an carthen ſau- 


cer, ſet on a ſtand made of the ſame materials, The 


quantity which can be conſumed at once in ſuch a 
veſſel 13 about two ounces. To prevent the remains 
from ſticking to the ſaucer, it is Jaid on a ſquare bit 
of brown paper. The ſulphur being Kindled, the 
door 15 to be cloſe ſhut, and the whole let alone for 
two hours. In that time the fumes will be condenſed. 
"The door is then to be opened ; and the operator muſt 
immediately retire, to eſcape the ſuffocating fumes 
which iſſue from the veſſel. It will be an hour before 
he can ſifely return, and introduce another quantity 
of materials, which are to be treated preciſely in the 
ſame manner. | | 
Where oil of vitriol is made in large quantities, the 
ſlowneſs of the operation requires a great number of 
globes, and conſtant attendance day and nighr. Hence 
the making of this acid is very expenſive : The appa- 
ratus for a large work uſually coſts L. I 500. ſterling. 


a $ Vitriolic Acid COMBINED, 
2 


Vitriolated I. With Fixed Alkali. Dilute a pound of oil of vi- 
tartar, trio] with ten times its quantity of water; dillolve alſo 
two pounds of fixed alkaline ſalt in ten pounds of wa- 
ter, and filter the ſolution. Drop the alkali into the 

acid as long as any efferveſcence ariſes; managing 

matters ſo that the acid may prevail. The liquor will 

now be a ſolution of the neutral ſalt, called v/tri-/at?1 


tartar, which may be procured in a dry form, either 


2 dy exſiccation or cryſtallization. In caſe the latter 


which are more caſily prepared in a cryſtalline form. 


ceeds the difficulty of cryſtallizing it: for if the 


rent from that of other purgative ſalts: and its uſe is, 


in a bottle, diluted oil of vitriol, ſhaking the bottle 


Practice, 


method is made uſe of, ſome more alkali muſt be added Vitriolic 
when it is ſet to evaporate, ſor this ſalt cryſtallizes beſt acid and | 
in an alkaline liquor. es combi. 
Other methods, beſides that above deſcribed, have 922199 
been recommended for preparing vitriolated tartar ; 
particularly that of uſing green vitriol inſtead of the 629 rg,.1 
pure vitriolic acid. In this calc the vitriol is decom- Different 
poſed by the fixed alkali: but as the al kali itſelf diſ- methods gf 
ſolves the calx of iron after it is precipitated, it is next Preparing 
to impoſſible to procure a pure ſalt by ſuch a proceſs; 5" 
neither is there occaſion to be ſolicitous about the pre- 
paration of this ſalt by itſelf, as the materials for it are 
left in greater quantity than willever be demanded, at- 
ter the diſtillation of ſpirit of nitre, 5 631 
Vitriolated tartar is employed in medicine as a VUies, 
purgative; but is not at all ſuperior to other falts 


— 


It is very difficultly foluble in water, from which pro- 


acid and alkali are not very much diluted, the falt 
will be precipitated in powder, _—_ the time of ſa- 
turation.— It is very difficult of fuſion, requiring a 
ſtrong red heat ; but, notwithſtanding its fixedneſs in 
a violent fire, it ariſes with the ſteam of boiling water 
in ſuch a manner as to be almoſt totally diſſipated along 
with it by IONS boiling.—T his ſalt has been uſcd in 
making plaſs ; but with little ſucceſs, as the glaſs 
wherein it is an ingredient always proves very brittle 
and apt to crack of itſelf, = | 632 
If, inſtead of the vegetable fixed alkali, the vitriolic Glauber's 
acid is ſaturated with the foſſile one called the /a/r of ſalt. 
Soda, a kind of neutral ſalt will be produced, having 
very different properties from the vitriolated tartar. 
This compound is called Clauber's ſalt. It diſſolyes 
eaſily in water, ſhoots into long and beautiful cryſtals, 
which contain a large quantity of water, in conſe- 
quence of which they undergo the aqueous fuſion 
when expoſed to heat. They are alſo more caſily fu- 
ſible than vitriolated tartzr.—This kind of ſalt was for- 
merly much recommended as a purgative, and from its 
manifold virtues was intitled by its inventor /a/ nira- 
bile. It is, however, found to poſſeſs no virtue diffe- 
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in many places, entirely ſuperſeded by a ſalt prepared 
from the bittern, or liquor which remains after the cry- 
ſtallization of ſca-ſalt, which ſhall be afterwards de- 
ſcribed.” | e | | 633 
II. With volatile alkali. Take any quantity of vo- Glauber's 
latile alkaline ſpirit ; that prepared with quicklime ſecret ſalt 
is perferable to the other, on account of its raiſing àmmonic. 
no eflerveſcence. Drop into this liquor, contained 


after every addition, The ſaturation is known to 
be complete by the volatile ſmell of the alkali being 
entirely deſtroyed. When this happens, ſome more 
of the ſpirit mnſt be added, that the alkali may 
predominate a little, becauſe the exceſs will fly off 
during the evaporation. The liquor, on being fil- 
tered and evaporated, will ſhoot into fine fibrous 
plates like feathers. This falt, when newly pre- 
pared, has a ſulphureons ſmell, and a penetrating 
pungent taſte, It readily diffolves in water, and in- 
creaſes the coldneſs of the liquor; on ſtanding for a 
little time, it begins to ſeparate from the water, and 

ns 4 
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which diſlolves 
compoſitions of 


vegetate, or ariſe in eſfloreſcences up the ſides of the 
glaſs. It eaſily melts in the fire; penetrates the com- 
mon crucibles; and if ſublimed in glaſs veſſels, which 
requires a very conſiderable heat, it always becoincs a- 
cid, however exactly the ſaturation was performed. 
This ſalt has been dignified with the names of Clau- 
b:r's ſecret ſalammoniac,or philsſophic ſal ammoniac, from 
the high opinion which ſome chemiſts have entertained 
of its activity upon metals: but from Mr Pott's expe- 
riments, it appears, that its effects have been greatly ex- 
aggerated. Ir diſſolves or corrodes in ſome degree al] 
thoſe metals which oil of vitriol diſſolves, but has no 
effect upon thoſe on which that acid does not act by 
itſelf. 
Gold is not touched in 
in fuſion, or by a ſolution of it: the falt added to a 
ſolution of gold in aqua-regia occations no precipita- 
tion or change of colour, On melting the falts with 
infammable matters, it forms a ſulphureous compound, 
old in fuſion, in the ſame manner as 
kälchur and fixcd alkaline ſalt. Melt- 
ed with flyer, it corrodes it into a white clax, which 
partially diſſol ves in water: it likewiſe precipitates ſil- 
ver from its ſolution in aquafortis. It acts more pow- 


_ erfully on copper; elevates a part of the metal in ſub- 


limation, ſo as to acquire a bluiſh colour on the ſur- 


face; and renders the greateſt part of the reſiduum ſo- 


luble in water. This ſolution appears colourleſs, fo 
taat it could not be ſuppoſed to hold any copper; but 
readily diſcovers that it abounds with that metal, by 
the blue colour it acquires on an addition of volatile 


_ alkali, andthe green calx which fixed alkalies precipi- 


tate. In evaporation it becomes green without addi- 
tion. Iron is corroded by this ſalt in fuſion, and diſ- 
ſolved by boiling in a ſolution of it. Zinc diſſol ves 
more freely and more plentifully. Lead unites with 
it, but does not become ſoluble in water, Tin is cor- 
roded, and a part of the calx is ſoluble in boiling wa- 
ter. Of regulus of antimony alſo a ſmall portion 1s 
made ſoluble. Alkalics precipitate from the ſolution 
a bluiſh powder. Calcined biſmuth-ore treated with 
its equal weight of the ſalt, partly diſſolved in water 
into 2 pale red liquor, which became green from heat, 
in the ſame manner as tinctures made from that ore by 
aqua-regia, The undiſſolved part yielded ſtill, with 


frit, a blue glaſs. On treating manganeſe in the ſame 


635 
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manner, aluminous cryſtals were obtained: the un- 
diſſolved part of the manganeſe gave ſcill a violet colour 


lo glaſs. 


III. With Calcareous Earth. This combination 
may be made by ſaturating diluted oil of vitriol 
with chalk in fine powder. The mixture ought to 
be made in a plaſs ; the chalk muſt be mixed with 
a pretty large quantity of water, and the acid drop- 
ped into it. The glaſs muſt be well ſhaken after 
eycry addition, and the mixture ought rather to be 
over ſaturated with acid; becauſe the ſuperffuous 
quantity may afterwards be waſhed off; the /e/enite, as 
it is called, or gypſum, having very little ſolubility in 
water. 

This combination of vitriolic acid with chalk or cal- 
careous earth, is found naturally in ſuch plenty, that it 
is ſeldom or never made, unleſs for ex periment's ſake, 
or by accident. Mr Pott indeed ſays, that he found 


the leaſt, either by the ſalt 


much 
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ſome light differences between the natural and artifi- 
clal gypſum, but that the former had all the elicntial 
properties of the latter, 

The natural gypſunis are found in hard, ſcmitran- 
ſparent maſles, commonly called al abaſler, or plaſter ef 
Faris, (Sce ALABASTER, GyPSUM, and PLASTER.) 
By expoſure to a moderate heat, they become opaque, 
and very friable. 
powder, and mixed with water, they may be caſt in- 
to moulds of any ſhape : they very ſoon harden with- 


459 
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If they are now reduced to fine 


out ſhrinking ; and are the materials whereof the com- 


mon white images are made. This property belongs 


likewiſe to the artificial gypſum, if moderately calcined, 

Mr Beaume has obſerved, that gypſum may be diſ- 
ſolved in ſome meaſure by acids; but is afterwards ſe- 
parable by cryſtallization in the ſame Nate in which it 
was before ſolution, without retaining any part of the 
acids, This compound, if long expoſed to a pretty 
ſtrong heat, loſes great part of its acid, and is con- 
verted into quicklime. In glaſs veſſels it gives over 
no acid with the moſt violent fire, 


by ſuddenly applying a very intenſe heat. With clay 


it ſoon melts, as we have obſerved when ſpeaking of 
the materials for making crucibles. A like fuſion takes 


place when pure calcareous earth is mixed with clay; 
but gypſum bubbles and ſwells much more in fuſion 
with clay than calcarcous earth. 
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It may be fuſed 


From natural gypſum we ſee that vitriolated tartar 
may be made, in a manner ſimilar to its preparation 


from green vitricl. If fixed alkaline ſalt is boiled with 
any quantity of gypſum, the earth of the latter will be 
precipitated, and the acid united with the alkali. If 


a mild volatile alkali is poured on gypſum contained in 


a glaſs, and the mixture frequently ſhaken, the gyp- 
ſum will in like manner be decompoſed, and a hiloſo- 
phic ſal ammoniac will be formed. With the cauſtic vo- 
latile alkali, or that made with quicklime, no decom- 
poſition enſues, „ 
IV. With Argillaceous Farth, The produce of 
this combination is the aſtringent ſalt called alum, 
uſed in dyeing and other arts. It has its 
name from the Latin word alumen called onurrype 
by the Grecks ; though by theſe words the ancients 
expreſſed a ſtalactitic ſubſtance containing very little 
alum, and that entirely enveloped in a vitriolic mat- 
ter, The alum uſed at preſent was firſt diſcovered 
in the oriental parts of the world ; though we know 
not when, or on what occaſion. One of the moſt an- 
cient alum-works of which we have any account was 
that of Roccho, now Edeſſa, a city of Syria: and from 
this city was derived theappellationof Roch-alum ; an 
expreſſion ſolittle underſtood by the generality, chat it 
has been ſuppoſed to ſignify rock-alum. From this, and 


ſome works in the neighbourhoodof Conſtantinople, as 
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6 
Whence 
the name of 
rock alum 
is derived, 


well as at Phocaca Nova, now Foya Nova, near Smyr- 
na, the Italians were ſupplied till the middle of the 


15th century, when they began to ſet up works of a 
ſimilar Kind in their own country. The firſt Italian 
alum-work was eſtabliſhed about 1459 by Bartholo- 
mew Perdix, or Pernix, a Genoeſe merchant, who had 
diſcovered the proper matrix, or ore of alum, in the 
iſland of Iſchia. Soon after the ſame material was 
diſcovered at Tolfa by John de Caſtro, who had viſit» 


ed the alum manufactories at Conſtantinople, Ha- 


3 M 2 ving 


639 
Alum- 
works ſet 


up in Italy, 


ds FFP — 


— . eons ect 284» 


— P 


] 


ai and 
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Vitriolic vingobſeryedthe ilcs aquiliſolium to grow in the ncigh- 


bour hood of the Turkiſh manufactorics, and finding 
nations. for alum were to be found there alſo; and was quickly 
confirmed in his ſuſpicions by the taſte of the ſtones in 
; the neighbourhood, Theſcalum- works proſpered ex- 
ceedingly, and their ſucceſs was angmented by an edict 
640% Of Pope Pius II. prohibiting the uſe of foreign alum. 
In 5pair, In the 16th century an alum manufactory Was crec- 
Eagland, ted at Alamaron, in the neighbourhood of Carthagena, 
and 5W%& here it ſtill continues, Several others were ere cted in 
den. Germany ; and in the reign of Queen Elizabeth one 
was creéted in England by Thomas Chaloner, The 
preparation of this ſalt was not known in Sweden till 
641 the 17th century, 
Its compo- The component principles of this ſalt were long un- 
vent parts known ; but at laſt Meſirs Boulduc and Geoftroy diſ- 
” a: = covered, that it conſiſted of argillaceous earth ſuperſa- 
f. Boe. turated with vitriolic acid. This is confirmed by the 
experiments of other chemiſts, It is found to redden 
Geoffroy, the tincture and paper of turnivole ; and on taking away 


642 the ſuperabundant acid, it loſes its ſolubility and all 


Miſtake of the other propertics of alum, Mr Morvyean, indeed, 
Morveau will not admit of a ſuperabundance of acid in alum, 


2 by which he thinks would neceſlarily be ſeparated by 
r Kir- 


Wall, . , . 3 
| with Mr Kirwan, that the turning vegetable juices red 


is not any unequivocal ſign of the preſence of an acid. 

In the preſcnt caſc, however, we certaluly know that 

there is a ſuperabundance of acid, and that a certain 

643 portion of the vitriolic acid adheres to the clay leſs te- 
Alum de- nacioufly than the remainder, If we put a piece of 
pri ved of iron into a ſolution of alum, it will attract this portion 


. _ of acid ; and the vitriolatedclay when deprived of the 
ful. ſaperfluous quantity, will fall down to the bottom in an 
in wager, inſoluble powder, | 


Alum in its ordinary ſtate contains a conſiderable 


quantity of water, and cryſtallizes by proper manage 


ment into octohedral and perfectly tranſparent and co- 

lourleſs cryſtals, When expoſed to a moderate fire, 

it melts, bubbles, and ſwells up; being gradually 

changed into a light, ſpongy, white maſs, called burnt 

alum. This, with the addition of ſome vitriolic acid, 

may be cryſtallized as before. The principles it con- 

644 tains, therefore, are water, vitriolic acid, and argilla- 
"Bergman's ceous carth, The proportions may be aſcertained in 
method of the following manner. 1. The water and ſuperfluous 
vitriolic acid may be dillipated by evaporation, or ra- 
ther dittillation ; and the loſe of weight ſuſtained by 
the ſalt, as well as the quantity of liquid which comes 
over into the-receiver, ſhows the quantity of aqueous 
phlezm and nnfaturated acid, 2. By combining this 
with as much canſtic fixed alkalt as is ſufficient to ſa- 
rarate the acid which comes over, we know its propor- 

443 tion to the water; and by rediſtilling this new com- 


ingredients 


tions, 


Difficulty pound, we have the water by itlelf, 3. The earth may 


in obtain- be obtained by precipitation with an alkali in its cau- 


ing the ſtic ſtate, either fixed or volatile: but this part of the 
770 earth proceſs is attended with conſiderable difficulty ; for the 
of alum, 


alkalies firſt abſorb the ſaperfuous acid, after which 
the carth combined to-ſaturation with the acid falls to 
the bottom, and the digeſtion with thealkaline ſalt 


maſt be continued for a very conſiderable time before. 


the acid is totally ſeparated. By analyling alum in 
this manner, Mr Bergman determined the principles of 
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edulcoration and cryſtallization ; and he is of opinion 


duced immediately Ly the combination of the two 
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alum to be 38 parts of vitriolic acid, 18 of clay, and Vitriolic 
44 Of water, to 1c0of the cryſtallized ſalt. acid and 


It has been a queſtion among chemiſts, whether the ite combi- 


carth of alum is to be conſidered as a pure clay or not, n 
The ſalt was extracted from common clay by Meſſrs 646 
Hellot and Geotfroy, The experiment was repeated Propor- 
with ſucceſs by Mr Pott; but he ſeemed to conſider it tions of in- 
rather as the production of a new ſubſtance during the Eredicnt, 
operation, than a combination of any principle already 3 
exiſting with the vitriolic acid. Margraaf, however, man. 
from ſome very accurate experiments, demonſtrated, 647 
that all kinds of clay conſiſt of two principles mecha- Whether 


nically mixed: one of which conſtantly is the pure theearth of 


carth of alum. This opinion is eſpouſed by Bergman; alm bea 
who concludes, that ſince an equal quantity of it may Pare Cay 
be extracted from clay by all the acids, it can only be 642 
mixed with theſe clays ; for if it was generated by the Compa- 
menſtrua during the operation, it muſt be procured in nent parts 
different quantities, if not of different qualitics alſo, ac- „f all kinds 
cording to the difference of the ſolvents made uſe of. Aclayinve- 


Notwithſtanding this, the matter ſeems to be rendered 2 7 
ſomewhat obſcure by an experiment of Dr Lewis. =” 
Pow deredtobacco- pipe clay (ſays he) being boiled in Lewis's 
a conſiderable quantity of vil of vitriol, and the boiling experi- 
continued to dryneſs, the matter when cold diſcoyers ment, ten- 
very little taſte, or only a flight acidulous one, Ex- Ang to 
poled to the air for a few days, the preateſt part of __ ol 
it was changed into lanuginous effloreſcences taſting A 
exactly like alum. The remainder, treated with freſh change in 
oil of vitriol, in the fame manner exhibits the ſame being con- 
phenomena till nearly the whole of the clay is convert- verted into 
cd into an aſtringent ſalt. Hence he concludes, that earth of 
the clay is in ſome degree changed before the alumi— _ 
nous ſalt is produced. Without this ſuppoſition, in- 
deed, it is difficult to ſee why the ſalt ſhould not be pro- 
principles. i An hundred parts of cryſtallized alum re- Ry 
q ires, according to Mr Bergman, 
1412 parts of diſtilled water, but in a boiling heat warm and 
only 75 of the ſame parts for its ſolution, The ſpeci- in cold war 
fic gravity of alum, when computed from the increaſe ter: 
of bulk in its ſolution, is 2.0671 when the air-bubbles 
are abſtracted ; but if they are ſuffered to remain, it is 
no more than 1.757. Theſe bubbles conſiſt of acrial_ 
acid, but cannot be removed by the air-pump, though 
they fly off on the application of heat. | 651 
Theores from which alum is prepared for ſale, accord- Fergman's 
ing to Mr Bergman, are of two kinds: one containing the account of 
alum already formed, the other its principles united by theSwedifh 
roaſting. What he calls the aluminons ſchiſt, is no- „res of 
thing but an argillaceous ſchiſt impregnated witha dried * 5 
petroleum, from whence the oil is eaſily extracted by Coe. 
diſtillation - but” by apply ing proper menſtrua it diſco- nent part; 
vers ſeveral other ingredients, particularly an argilla- of the alu» 
ccous martial fubſtance, frequently amounting to 2 of Minous 
the whole ; a filiceous matter amounting to 4; and com- Kul: 
monly alſo a hnall proportion of calcarcous earth and * 
magneſia; the reſt being all pyritous. By roaſting 5 
this ore the bituminous part is deſtroyed and the py- ged by 
rites decompoſgd ; on which part of the vitriolic acid roaſting 
adhercs to the iron of the pyrites, and the reſt to the 
pare cley of tne ſchiſt, forming preen vitriol with the 
ormer, and alum with the latter, If any calcareous 
carth or magneſia are preſent, gypſum and Epſom alt 
Will Le produced at the fame time. iro fall is obtained 


by, 


in a mean heat of alum in 


han- 


A * 
8 


Practice. 
Vitriolic by lixiviating this ſchiſt before calcination, thonght Mr 
it combl- ꝗuction of the ſalt but the preſence of a pyrites. This, 
natwns. he tells us, is generally diſperſed through the maſs in 
form of very minute particles, though it ſometimes ap- 


654 - * op" | 
The pre- Pears ia ſmall nuclei. The goodneſs of the ore, therc- 
ſence of fore, depends on the proper proportion of the pyrites to 


pyrites on- the clay, and its equal diſtribution through the Whole. 
 IyneceWzry The moſt denſe and ponderous is moſt eſteemed, while 
geg that which contains ſo much pyrites as to be viſible is 
. rejected as having too much iron. The ore which pro- 

duces lef5 than four pounds of alum from 100 of the 
ore does not pay the expence of manufacturing in Swe- 
den. Sometimes this kind of ore produces ſalts with- 
out the application of fire ; but this muſt be attributed 
to a Kind of ſpontaneous calcination. 


RB That ſpecies of orc which contains the principles 
taining already united into alum, according to Mr Bergman, 1s 


alum ready to be met with only in volcanic countries; and of this 
lormed on- kind are the principal Italian ores of alum, particu- 
ly tobe met larly that employed at Tolſa near Cincelles, for boiling 
"_ = the Roman alum. Mr Monnet, however, is of opinion, 
countrics, that even this ore does not contain alum perfectly 
ormed, bur a combination of nearly cqual parts of 
clay and ſulphur, which by expoſure to air during 
—_ calcination, is converted into alum. He found a little 
A | 656 
= Aluminous the reddiſh colour of that alum. The aluminous ore 
Ore at So at Solfatara in Italy conſiſts of old lava whitened by 
iatara in the phlogiſticated vitriolic acid. The clay thus be- 
wa comes 4 component part of the aluminous ſalt, and the 
maſs effloreſces in the ſame manner, and for the ſame 


Haſſia, Bo- this ſalt is obtained from wood impregnated with bitu- 
hemia, and men. 
Scania. ſiſting of the roots of vegetables mixed with nuts, ſtraw, 
and leaves, often covered with a thin pyritons cuticle, 
which, when clixated, yields alum ; Even the ſulphu— 


65g Teous pyrites is generally mixed with an argillaceous 
Alum, ſul- matter, Which may be ſeparated by menſtrua. In 


piur, and 
vitriol ex- 
tracted 
from the 


ſome places, ſulphur; vitriol, and alum arc extracted 
from the ſame material. \ 
tion; the reſiluum is expoſed to the air till it efflo- 


fame ore, reſces, after which a green bitriol is obtained by lixi- 

669 viationn, and 2lum from the ſame liquor, after no more 

Alum flate vitrivl will cryttallize. The alum fate, from which 

found at ſalt is made near York in England, contains a conti- 

© Vork in derable quantity of ſilphar; and therefore produ— 
* ces alum on the principles already mentioned. 

Bergman's Mr Bergman has given very particular directions 


directions for the preparation of this ſalt from its ores, and mi- 
for the pre- nutely deſcribes the ſeveral operations which they 
paration of muſt undergo, Theſe are. : 

um- 1. Poasring, This is abſolutely neceſſary in order 


662 | ; ; , 
Uſeof do deitroy the pyrites ; for on this th: formation of the 
roaſting alum entirel-depends ; as the ſulphur of the pyrites 
the ore, Will not part with its phlogiſton without à burning 
| * 
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acid and Bergman thinks nothing more is neccilary for the pro - 


on account of the long continuance of the fire, 


martial earth alſo contained in it, to which he aſcribes 


657 reaſon, as the maſs left after boiling tobacco- pipe clay 
2 in oil of vitriol mentioned by Dr Lewis. Mr Berg- 
3 man, who examined this ore, found, that 109 pounds 

of it contained eight of pure alum, belides four of pure 
clay; and that the remainder was ſiliceous. This pro- 
portion, however, muſt be very variable, according 
6:3 do the quantity of rain which falls upon the orc. 
Aluminous A variety of aluminons ores are to be met with in 
oresin different parts of the world, In Hatha and Bohemia 


At Helingborg in Scania, a turf is found con- 


The ſulphur riſes by diſtilla- 


vit riolic acid is partly duſipated by the fire, and thus 


461 
heat in the open air. By long expoſure to the air, in- Vitriolic 
deed, the ſame effect will follow; but unleſs the ore be acid ard 
of a particular kind, and looſe in texture, ſo that the air ite com bi- 
can treely pervade it, the proceſs We ſpeak of cannot . 
take place, The hard ores, therefore, cannot be 663 
treated in this manner; and the carthy ores are not Expoſurcto 
only unfit for ſpontaneous calcination, but for roaſting 8 air has 
alſo, as they will not allow the air to pervade them and the me 
extinguiſh the fire. Such as are capable of ſpontane- effect. 
ous calcination, ſhould be ſupphed with ſome quantity 664 
of water, and laid on a hard clay bottom, as directed Farthy ores 
for making green vitriol. The roaſting is performed unfit for 
in Sweden in the following manner. Small pieces of both opere- 
e ore are ſtrewed upon a layer of burning ſticks to 9%, 
the thickneſs of halt a foot, When the ſticks are Method of 
conſumed, theſe are covered, nearly to the ſame roaſtingthe 
thickneſs, with pieces burned before and four times ore in Swe- 
lixiviated: Thus ſtrata are alternatcly laid of ſuch a den. 
thickneſs, and at ſuch intervals of time, that the fire 
may. continue, and the whole maſs grow hot and 
ſmoke, but not break out into flame. The upper ſtra- 
ta may ſometimes be increaſed to a double thickneſs 
When 
eight ſtrata are laid, another row is placed contiguous 
to the former ; when this is finiſhcd, a third; and fo 
on until the heap be of a proper 612e, which rarely re- 
quires more than thrge rows. When the ore is once 
roaſted, it {till contains fo much phlogiſton that water 666 
acts but little upon it; but after the operation is two How oſten 
or three times repeated, the ore yields its principles the opera- 
more freely : the roaſting may even be repeated to ad- £91» 8 1 
vantage till the whole be reduced to powder. The bi- “c. 
tumen Keeps up the fire; for which reaſon alternate 


layers of the crude ore are uſed ; and in rainy weather 


theic layers of unburnt ore ſhould be thicker, An heap, 

20 feet broad at the baſe, two feet at the top, and con- 

liſting of 26 rows, is finiſhed in three weeks, but re- 

quires two or three months to be well burned, and 

three weeks to cool. The greater pyritous nuclei ex- 

plode like bombs. In this proceſs the ſulphur of the 

pyrites is flowly conſumed, and the phlogiſticated acid 
penetrating the maſs, is fixed; after which the re- 6867 
maining phlogiſton is gradually diſſipated. The chief Danger o# 
art conſiſts in moderating the heat in ſuch a manner as raiſing the 
to avoid with ſafety the two extremes; for too ſmall Leat too 
a fire would not be capable of forming the ſalt, v hile 
a heat too ſtrong would deſtroy it by melting the ore. 
The ſcoria are inſoluble in water, and therefore thrown 

away as uſcleſs. They are produced by violent winds, 

or by a ſtrong heat too much cloſed up; for it is ne- 

ceflary to make holes in the red ſtrata, that the fire 

ma) reach the back ſtratum which is to be laid on. 
Another method of burning was invented by the cele- 663 
brated Rinman, and is practiſed at a place called Car- Rinman!'s 
phyttan in Sweden. There the orc itſelf is {ct on fire; method ef 
and after burning is boiled, and yields alum in the fame burningtke 
manner as the former. The heaps are formed in the Oy” 
following manner: Firſt the ſchiſt, burning from the ““ 82 


furnace, is laid to the depth of four feet ; if the fire be 


low, then wood is added; after that a thin ſtratum of 
clixated {chiſt ; the third conſiſts of ſchiſt not burned ; 
and the fourth of- elixated ſchiſt a ſoot and a half chick; 
after that the burning ſchiſt, and ſoon. This method, 
however, is attended with fome inconveniences, The 


the 


— — — — — — ite its — — 
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Vitriolic the quantity of alum is diminimed: fo much ſchiſt alſo 
acid and is requilitc in this method that it cannot all be clixa- 
its eombi- ted; and thus the heap muſt be perpetually increaling. 
hc hard orcs containing bitumen, ſuch as thoſe. of 
69% Tolfa, are burned upon wood for ſome hours like 
Method of limeſtone, until they become pervious to water, and 
burningthe effloreſce. The fire is extinguiſhed as ſoon as the 
hold or flame becomes white, aud the ſincll of ſulphure- 
at Tolfa in . ; | : | as | 
Italy. 0us acid begins to be perceived. When the ore 
co01s, thoſe particles which were neareſt to the tire 
are placed outermoſt, and thoſe v hich had been outer; 
molt within, the fire being again lighted, The orc is 
{uficiently burned when it can be broken with the 
hands, It js then heaped up near certain trenches, 


and watcred five times a-day, particularly when the 


ſan ſhines clear; the operation being deſtroycd by a 
continued rain and cloudy ſky. In ſome places the 

ore is firſt burned and afterwards clixated; neither is 

there auy way of knowing the proper methods of ma- 

67 naging it but by experiment. 
Method of 2, Eiixatiowu. This is performed in ſome places 
rating with hot, and at others with cold, water, At Garphyttan 
rs org nag in Sweden, where the latter method is choſen, the re- 
pa peen ceptaclcs, in the year 1772, Were of hewn ſtonc, having 
with cold their joints united by ſome cement capable of reſiſting 
water, the liquor, Every ſet conſiſted of four ſquare recep- 
tacles difpoſed round a fifth, which was deeper than 
the reſt, The firſt receptacle is filled with roaſted 

ſchiſt, and the ore lics in water for 24 hours; the wa- 

ter is then drawn off by a pipe into the fifth; from 

thence into the ſecond, containing ſchiſt not yet waſhed; 

from that in like manner, after 24 hours, through the 

fifth into the third, and fo into the fourth The 11xi- 
vium is then conveyed to the fifth, and allowed to 
671 tand) in it; and laſtly is drawn off into a veſſel appro- 
Other me- priated for its reception. — In other places the water 


thods. palles over the ſchiſt that has been waſhed three times 
ai. — 4 for ſix hours; then that which has been twice waſhed, 
dirchm. next What has been once waſhed, and laſtly, the orc 
ſtance by which has been newly roaſted, Thoſe who ſuperintend 


which the the alum manufactorics are of opinion that the alum 


_ alum may is deſtroyed by paſſing the water firſt over the newly 


be deſtroy- burnt ore, audthenover that which has been previouſ- 
cd. ly elixated. _ - x 

The lixivium, before boiling, ought to be as richly 
per impregnated with alum as pollible, in order to ſave 
ſtrength of fucl, though this is frequently neglected. In ſome 


the lizivi- places the taſte is uſed as the only criterion ; but in 


um before gthers the weight of water which fills a ſmall plaſs 
bottle is divided into 64 equal parts, each of which is 
called in Sweden a panning; and the quantity by 
which the ſame bottle, full of lixivium, exceeds it when 
filled with water, is ſyppoſed to indicate the quantity 
of ſalt ditlolved.—This mcthod may undoubtedly be 
reckoned ſufficiently accurate for work conducted on 
a large ſcale : and though Mr Bergman 8 formulac 
by which the matter may be determined to a ſcrupu— 
lous exactneſs, it does not appcar that ſuch accuracy 
is either neceſſary or indeed practicable in works con- 
ducted in a great way. 

Thoſe who manage the alum manufactories aſſert, 
that the cold lixivium ought to be made no richer than 
when the weight of the bottle filled with lixivium 
extecds it when filled with water by 4; pannings, 


0. 6 EE M1%S f L-1% 


as depurated alum. 


Practice. 


which ſhows the water to be loaded with , of its Vitriolie 
v cight of alum. If the overplus amounts to ſix pan- acid 2 
niugs, v hich indicates its containing , of ſalt, cry- W compre 


724 i 
1 ; * bd Naticns. 
ſtals are then dcpolited, —Congelation is of no uſe 


þ + RF — — 
to concentrate the aluminous lixivium; for water 
latürated with alum freezes almoſt as readily as pure 
Mater. | 674 


2. BOILING THE LEY 1OR CHRYSTALLIZATION. Conftruc- 
The ley being firft brought from the pits through ca- tion of the 
nals made for the purpoſe, is put into a leaden boiler, at <vapora- 
the back of which is a reſervoir, out of which the loſs tiug veſſel. 
fultaincd by evaporation is conſtantly ſupplied, ſo that 
the ſurtaceof that in the boiler continues always nearly 
at the ſaine height. Various ſigns arcuſed by different 
manufacturers to know when the ley is properly evapo- 
rated: ſome determining the matter by the tioating of 2 
new laid egg, others by dropping a ſmall quantity on a 
plate, and obſcrving whether it cryſtallizes on cooling; 
and laſtly, others weigh the lixivium in the bottle 675 
aboyementioned. The boiling is ſuppoſed to be fi- Proper 
niſhed it the increaſe of weight be equal to 10 pan- ſtrength of 
nings; that is, if the water be loaded with „ of the evapo- 
its own weight, It might, however, take up above; eee l- 
of its weight, or ncarly 27 pannings ; but as it has to _— 
be depurated by ſtanding quiet before the cryſtals are 
formed, the liquor muit not, be fully ſaturated with 
{alt, a eee 0 5 378 
The lixivium, when ſufficiently concentrated by Of the firſt 
cvaporation, flows through proper channels into coolers, cryſtalliza- 
where it is allowed to reſt for about an hour to free it don. 
from the groſſer ſediment ; after which it is put into 
wooden or ſtone receptacles to cryſtallize. In eight 


or ten days the remaining liquor, commonly called 


miuther ley, or magiſtral water, is let off into another veſ- 

ſel. A great number of cryſtals, generally ſmall and 

impurc, adherc to the bottom and ſides of the veſſel, 

which arc afterwards collected and waſhed in cold 

Walter. ; | : 677 
When a ſufficient N of the ſmall cryſtals are Depuration 

collected, thy muſt then be put into the boiler for de- of the cry- 

puration. They are now diflolved in as ſmall a quan- ſtals. 

tity of water as poſſible; after which the lixivium is 

pourcd into a great tub containing as much as the 

boiler itſelf. In 61 or 81 days the hoops of the tub 

arc looſcd, and the aluminous maſs bound with an 

iron ring; and in 28 days more the rcſiduum of the 

ſolution is let out through a hole, and collected in a 

trench ; after which the ſaline maſs, which at Gar- 

phyttan in Sweden amounts to 26 tons, is dried and ſold 

The boiler emptied for the firſt 

cryſtallization 1s next filled two-thirds full with the 

magiſtral lixivium ; and as ſoon as the liquor arrives 

at the boiling point, the other third is filled with crude 

lixivium, with which the evaporation is alſo conſtantly 

ſupplied. A certain quantity of the aluminous im- 

puritics leſt by waſhing the ſalts of the firſt cryſtalliza- 


tion in water is then added, and the above deſcribed 


proceſs repeated. Only the firſt boiling in the ſpring 

is performed with the crude lixivium alone, the reſt 673 
are all done as juſt now related. Mr Bergman re- Bergman's 
marks, that the time required for cryſtallization may remarks on 
undoubtedly be ſhortened. The reſervoirs uſcd in the proper 
Sweden for this purpoſe (he ſays), are deep and nar- a ee 
row at the top; on which account they are not only 8 


long 


Practice. 


Vitriolic long in cooling, but the evaporation, which is abſo- 
acid and lately neceſſary for the cryſtallization, goes on very 
its combi- {]g;yly, excepting in extremely warm weather, at the 
nations. ſame time that the doors and windows are diſpoſed in 

ſuch a manuer as to direct a current of air along the 

ſarface. In Italy he tells us that conical reſervoirs are 

6733 uſed with the wide part uppermoſt. ; 

Alum can- It is remarkable, that pure alum cannot be obtained 
not be in very conliderable quantity by mercly evaporating 
formed by and cooling the ley. The reaſon of this is, that the 
merely eva- ix ivium ſometimes acquires ſuch a conſiſtence, that it 
3 y both cryſtallizes with difficulty, and produces im- 
the ley, on pure cryſtals. The cauſe was unknown till the time 
account of of Mr Bergman, who has ſhown that it proceeds 
the exceſs from an exceſs of vitriolic acid. Hence alſo we may 


of acid. fee the reaſon why alkaline falts, volatile alkali in its 
pure ſtate, or even putrefied urine, when added to this 
630 thick ſolution, produce good cryſtals of alum when 


This exceſs they cannot be obtained otherwiſe. It is remarkable 
cannot be that this impediment to cryſtallization is not re- 
removedby moved by mineral alkali, though it is ſo by the ve- 
mineral aÞ getable and volatile alkalies, which is a phenomenon 
kali, though Biche N 15 | hes SN. 
;tmaybeby hitherto unexplained. According to our author, how 
vegetable ever, an addition of pure clay, to abſorb the ſuper- 
and volatile abundant acid, is preferable to any other; and indeed 
 alkalies, it is reaſonable to think fo, as the union of vitriolic 
and beſt of acid and pure clay forms the ſalt deſired, which is not 
2 Pure the caſe with any of the alkalies. To aſcertain this, 
* he made the following experiments. 
Experi- 1. He diſſolved 215 grains of pure alum in diſtilled 
ment ſhow- water, in a ſmall cucurbit, and evaporated it over the 
ing that an fire till the ſurface of the liquor ſtood at two marks, 
exceſsof vi- yhich indicated, in a former evaporation, that it Was 
riolic acid fit for cryſtallization. 2. Having poured out this into 
impedes £25 | | : P e 
che cryſtal- 2a proper glaſs veſſel, he diſſolved other 215 prains, 
| lization of 4nd added to the ſolution 237 grains of concentrated 
alum, vitriolic acid. 3. This ſolution being likewiſe poured 
out, the experiment was repeated a third time, with 
the addition of 53 grains of vitriolic acid; and the 
glaſſes being at laſt ſet in a proper place for cryſtal- 
I:zation, the firſt yielded 1552, the ſecond 130, and the 
622 third 1007 grains of alam, | 
Experi- This ſhows that an exceſs of vitriolic acid impedes 
ment to de- the cryſtallization of the alum ; but to determine how 


derminc the far this could be remedied by the addition of clay, far- 
uſcſulneſs 


of adding 
clay to the 
Icy. 


employed a magiſtral reſiduum, in which the exceſs 
of acid was nearly in the proportion: already related, 
he added two drachms of clay in fine powder to a 
kanne, or Swediſh cantharus, of the liquor: he boil- 
ed the mixture for ten minntes; and on ſeparating 
the clay that remained, he found that 25 grains were 
dillulved, which indicates an increaſe of 141 grains of 
alum, On yently boiling the liquor for half an hour, 


75 grains of the clay were diſſolved, which indicated 


633 an increaſe of 416 prains of alum. 
Advanta. 
tes of uſing ferable to that of alkaline ſalts, not only as the former 
clay rather produces a conſiderable increaſe of alum, but alſo as 
8 a- there is no danger of adding too much; for we have 
1555 already ſhown, that when the liquor is entirely de- 

prived of its ſipcrabundant acid, the neutrallized clay 

is inſoluble in water, The earth itſelf, however, diſ- 


ſolves fo ſlowly, that there is not the leaſt danger of 


c HE MIS IT R V. 


ther experiments were neceſſary. Paving therefore 


be expelled. | 


The addition of clay maſt therefore be much pre- 
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the acid being overſaturated by ſimply boiling them Vitriolic | 

topether, 3 acid and 
Alum, as commonly made, though depurated by a its combi- 

ſecond cryſtallization, yet is almoſt always found con- e, 

taminated by dephlogiſticated vitriol ; whence it grows 684 

yellow, and depoſits an ochre in ſolution when old. Alum ge- 

This is equally nſeful in ſome arts with the pureſt kind, nerally 

and is eyen ſo in dycing where dark colours are re- e brd. 

quired ; bat where the more lively colours are wanted, ph Fo i 

every thing vitriolic muſt be avoided. This is done EY vitri. 

by the addition of pure clay, which precipitates the ol. 

iron, and produces an alum entirely void of any nox- 635 

ious or heterogeneous matter. Nor is this contrary This defe& 

to the laws of chemical attraction ; for though iron 1s remedied 

di ſſolved by a ſolution of alum, and the carthy baſe of by the ad- 

alum precipitated, and though in a ſolution of vitriol dition of 

and alum the white earth falls firſt on an addition of Pure clay. 

alkali, and then the ochre ; this happens only in conſe- 

2 of employing phlogiſticated or metallic iron, or 

uch as is but very little dephlogiſticated ; for if the 

inflammable principle be any further diminiſhed, the 

attraction is thereby ſo much weakened, that the 

clay has a greater attraction for the vitriolic acid than 

the iron. The truth of this may be proved in many 

different ways. Thus, let a portion of alum be dif- 

ſolved in a ſolution of highly dephlogiſticated vitriol, 

and an alkali then added, the ochre of the vitriol will 

be firſt depoſited and then the clay: and provided 

there be a ſufficient quantity of the latter, the iron 

will all he precipitated ; and hence we ſee that an aln- 

minous ſolution mixed only with one of dephlogiſtica- 

cated vitriol may readily be freed from it 626 
But a ſolution of alum containing perfect vi- Perfect vi- 

trio] cannot be freed from it effectually either by triol cannot 

clay or alkali; for the former effects no decompo- be deſtroy- 

ſition, and the latter, although it can deſtroy the vi- ed by clay. 


triol, will undoubtedly decompoſe the alum in the 


firſt place. As long, therefore, as the ſolution is rich 

in alum, in may be employed in the common manner ; 

but when the vitriolic ſalt begins to predominate, it 

muſt either be cryſtallized in its proper form, or be | 
deſtroyed in ſuch a manner as to produce alum, which gg, 
may be accompliſhed in the. following manner. Let How the 
the lixivium be reduced to a tenacious maſs with clay, phlogiſton 
and formed into cakes, which muſt be expoſed in an may be ab- 
houſe to the open air. Thus the phlogiſton, which ſtracted 


is powerfully attracted by the dephlogiſticated part of from the 


the atmoſphere, by degrees ſeparates from the Son; 


while the clay is taken up by its ſaperior attraction 
for the acid, The calcination is accelerated by fire ; 
but it muſt be cautiouſly employed, leſt the acid ſhould 
In the alum manufactories in Sweden, a conſide- Wu 0 
rable quantity of vitriolated magneſia, or Epſom ſalt, may be 

is mixed with the alam. Mr Bergman directs this to produced 
be ſeparated by means of au uncalcined calcareous from the 
earth, which entirely deſtroys both the alum and vi- OCNEE: . 
triol ; falling down to the bottom with the acid in“ 
form of a ſclenitic matter, This muſt be added to the 

boiling liquor gradually, leſt the efferveſcence ſhould 

cauſe the maſs to ſwell and run over the top of the 

veſſel, A juſt proportion deſtroys both the alumi- 

nous and vitriolic ſalt, on being properly agitated and 


heated; neither is there any danger of the Epſon 


ſal 
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Vitriolic ſalt being decompoſed in this proceſs, the uncalcined 
acid and carth being unable io ſeparate the magneſia from the 
its combl- cid. Were this method followed in the Swediſh ma- 
partes nufactories, he is of opinion, that as much Epſom 


„ HO. 


689) ſalt might be produced from them as would ſupply the 


Superflu- conſumpt of that kingdom. 


Hus acid 
might be 7 
advantage. 


ouſly dil- 


tilled, 
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Eplem ſalt. 
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With regard to the quantity of ſuperfluous acid 
und in the magiſtral Iizivium, Mr Bergman informs 
us, that it amounted to five ounces in one kanne; ſo 
that in a ſingle boiler there is nearly 250 Ib, But vi- 
triol, when well dephlogiſticated, retains its acid fo 
looſely that it may caſily be {cparated by fire. He has 


no doubt, therefore, that if the ſur face of ſuch a lixi- 


viam were firſt increaſed in order to let the phlogiſton 
evaporate, the liquor might afterwards be advanta- 
geouſly committed to diſtillation tor the fake of its 
acid, | 
From what has been above delivered the neceſſity 
will be ſufficiently apparent of not continuing the 
coction even with pure clay to perfect ſaturation of 
the liquor: and this is further confirmed by M. 
Ecaumé, who relates, that having boiled four ounces 


of earth of alum with two ounccs of the ſalt, in a ſuſ- 


ficient quantity of water, the acid became ſaturated to 
ſuch a degree with carth, that the liquor loſt its alu- 
minous taſte entirely, and aſſumed that of hard ſpring 
water. After filtration and evaporation, only a few 
micaceous cryſtals, very difficult of ſolution, were 
formed by letting the liquor ſtand for ſome months.— 
Dr Sieffert informs us, that by boiling half an ounce 


of alum with half a drachm of flaked lime, cubical 


cryſtals of alum may be obtajned. 

V. With Mag ne ſia. The my ſubſtance called mag- 
neſia alba is never found by itſelf, and conſequently this 
combination cannot originally take place by art. The 
vitriolic acid, however, is found combined with magne- 
lia in great plenty in the bitter liquor which remains af- 
ter the cryſtallization of common ſalt ; from whence the 
magneſia is procured by precipitating with a fixed alkali, 
If this liquor, which, when the common ſalt is extrac- 
ted, appears like clean oil of vitriol, is ſet by for ſome 
time in a leaden veſſel, a large quantity of ſalt ſhoots, 
very much reſembling Glanber's ſal mirabile. This 
falt is in many places ſold inſtead of the true Glauber's 
ſalt ; and is preferred to it, becauſe the true ſal mi- 
rabile calcines in dry air, which the ſpurious kind docs 
not. If after the firſt cryſtallization of the bittern, 
the remainder is gently evaporated farther, a freſh 
quantity of Glauber's ſalt will ſhoot ; and if the liquor 
is then haſtily evaporated, a ſalt will ftill be cry ſtal- 


lized ; but inſtead of large regular cryſtals, it will 
concrete into very ſmall ones, having ſomething of 


the appearance of ſnow when taken out of the liquid. 
Theſe ſalts are eſſentially the ſame, and are all uſed 
in medicine as purgatives. The ſalt ſhot into ſmall 
cryſtals is termed Epſom ſalt, from its being firſt pro- 
duced from the purging waters at Epſom in England. 
The bittern affrding this kind of falt in ſuch great 
plenty, theſe waters were ſoon neglected, as they 
yielded it but very {paringly, and the quantity pre- 
pared from them was inſufficient for the demand. 
Neumann ſays, that having inſpiſſated 100 quarts of 
Epſom water, he ſcarce obtained half an ounce of ſa- 


gether, 2 double decompoſition enſues, and the mix- 


lure contains Glanber's ſalt and a combination of mag- 


neſia with marine acid. From this lixivium the Glau- 
ber's ſalt may be cryſtallized in winter, bit not in 
ſummer; a great degree of cold being neceſſary for 
this purpoſe. From twelve pounds of Epfom ſalt and 
ſix of common ſalt, Mr Scheele obtained, in a tempera- 
ture three degrees below the freezing point, ſix pounds 
of Glauber ſalt ; but in a degree of cold conſiderabl 


greater, the produce was ſcyen pounds and three 


quarters. 
VI. Vin Silver. 


Practice. 
line matter. — According to Mr Scheelc's experiments, Vitriolic 
if a ſolution of Epſom and common ſalt be mixcd to- acid and 
its Combe 


nations. 
— — 
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Oil of vitriol boiled on half its With 4. 


weigltof filyer-filings, corrodes them into a ſaline meſs, ver. 


This ſubſtance is not uſed in medicine nor in the arts. 
The only remarkable property of it is, that it has a very 
ſtrong attraction for mercury; coapulating and hard- 
ening as much quickſilver as the acid weighed at firſt, 
If the hard concrete be diluted with freſh acid, it 
melts catily in the fire, and does not part with the 


mercury in the greateſt heat that glaſs veſſels can ſuſ- 


tain, The vitriolic acid, by itſelf, ſtrongly retains 
mercury, but not near fo much as when combin«d 
with ſilver. | 


Silver thus corroded by the vitriolic acid, or preci- 


pitated by it from the nitrous, may in great part be 
diſſolyed, by cautiouſly applying a very little water at 
a time; and more effectually by boiling in ſreſh oil of 
vitriol. | | 


VII. With Copper. With this metal the vitriolicacid Co 


cannot be combined, unlefs in its concentrated ſtate, 
and ſtrongly heated. If pure oil of vitriol is boiled on 
copper filings, or ſmall picces of the metal, it diſſolves 
it into a liquor of a deep blue colour, which caſil 
cryſtallizes, 
jour, and are {old under the name of blue vitriol, or Ro- 
man vitriol. its 
Where ſulphur is found in great plenty, however, 
Roman vitriol is made by ſtratify ing thin plates of cop- 


per with ſulphur; and upon ſlowly burning the ſulphur, 


its acid corrodes the copper. 
boiled in water, that the ſaline part may be diſſolved. 
The operation is to be repeated till all the copper is 
conſumed ; and all the ſaline liquors are to be cyapo- 


rated together to the cryſtallizing point. By this 


method, however, a great part of the acid is loſt ; and 
in Britain, where the ſulphur muſt be imported, we 


ſhould think the pure acid preferable for thoſe who 
prepare blue vitriol. | 


This ſalt, on being expoſed to the fire, firſt turns 6 
| On urging it na on dit- 
with a ſtrong fire, the acid ſlowly exhales, and a dark tillation. 


white, then of a yellowiſh red colour, 


red calx of copper remains. The whole of the vi- 
triolic acid cannot be expelled from copper by heat : 
as much of it ſtill remains as to render a part of the 


metal ſoluble in water. After this ſoluble part has 


been extrected, a little acid is ſtill retained amounting 
to about , of the calx. | 

Vitriol of copper is employed in medicine as a cau- 
ſtic, in which reſpect it is very uſeful ; but when uſed 
internally, 1s dangerous, as indeed all the preparations 
of copper are found to be, It has, ncvertheleſs, ac- 


cording 


The cryſtals are of a beautiſul blue co- 
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Blue vitri- 
ol, how 
made, 
The metal is then to be 
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Practice. 


Vitriolic cording to Neumann, been recommended in all kinds 
acid and of intermittents, and the lepra. The ſmalleſt por- 
its combi- tion, he ſays, occaſions a ſickneſs and nauſca; a ſome- 
nation. what larger, reaching and violent vomitings, accom- 
panied often with convulſions. If the quantity taken 
has been conſiderable, and is not ſoon diſcharged by 


vomiting, the ſtomach and inteſtines are corroded, in- 


tenſe pains, inflammations, and death, ſucceed. 

VIII. With Iron. The vitriolic acid does not act up- 
on this metal till conſiderably dilated. Common oil of 
vitriol requires to be mixed with ten or twelve times its 
quantity of water before it will act briſkly on the me- 

tal. In this ſtate it efſerveſces violently with iron fi- 
lings, or ſmall bits of the metal, and a great quantity 
of inflammable vapour is diſcharged (ſce AIR). The 
liquor aſſumes a fine green colour; and by evaporation 

697 and flow coolings, very beautiful rhomboidal cryttals 

exlt of Steel are formed. Theſe are named /alt of ſtæel, and are 
uſed in medicine; but for the ſalt made of the pure 
acid and iron, the common copperas, made with the 
impure acid extracted from pyrites, is commonly ſub- 
ſtituted. This is generally eltcemed a venial fraud, 
and no doubt is f 

it is conſidered, that, by this ſubſtitution, common 
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Iron. 


copperas is impoſed on the ignorant, at the price 


of 2 5 per pound, the affair appears in a different light. 
Pure vitriol of iron is originally of a much more 
beautiful appearance than common copperas, and re- 


693 
Precipita- 
tion of iron 


from the tains its colour much better; the reaſon of which 
e og is, that the ſalt thus prepared has more phlogiſton 
110. 


than the copperas. If either of the kinds, however, 
are expoſed to the air for a ſufficient length of time, 


part of the acid is diſſipated, and the vitriol becomes 


” yellowiſh or browniſh. If the ſalt is now diſſolved in 


water, a brown precipitate falls, which is part of the 


iron in a calcined ſtate. If the liquor is ſeparated 

from this precipitate by filtration, a limilar one forms 

in a ſhort time, and by long ſtanding a conſiderable 

quantity ſublides. According to Dr Lewis, the pre- 
cipitation is greatly expedited by a boiling heat ; by 

which more of the metal ſeparates in a few minates 

than by ſtanding without heat for a twelvemonth. This 

” change takes place in no other metallic ſolutions, 

Y-llow ſor The calx of iron, precipitated by quicklime from 
houſe green vitriol, appears, when dry of a yellow colour ; 
painting. and it is recommended in the Swediſh tranſactions, in- 
ſtead of yellow ochre, as a colour for houſe- painting. 


EP oct Solutions of green vitriol are alſo recommended for 
tive for preſerving wood, particularly the wheels of carriages, 
wood. from decay, When all the pieces are fit for being 
joined together, they are directed to be boiled in a 

ſolntion of vitriol for three or four hours; and then 

kept in a warm place for ſome days to dry. By this 
preparation, it is ſaid, wood becomes fo hard, that 

moiſture cannot penetrate it; and that iron nails are 

nor ſo apt to ruſt in this vitriolated wood as might be 
expected, but laſt as long as the wood itſe]f. | 

50 %. IX. With Tin. This metal cannot be diſſolved in the 
Tin, vitriolic acid, but in the ſame manneras ſilver; namely, 


by boiling concentrated oil of vitriol to dryneſs upon 


filings of the metal, The faline maſs may then be 
diſſalved in water, and the ſolution will cryſtallize. 
The ſalt, however, formed by this union, is not ap- 
plicd to any uſeful purpoſe. A ſalt of tin, indeed, 

„ E ETE nn | A — wo 


o in medicinal reſpects; but when 


e u d M i 


formed by the union of vit riolie acid wich this metal, 
has been recommended for ſome medical purpoſes, and 
proceiles are given for it inthe diſpenſatorics; but 
they bave never come much into practice. 

X. With Lead. While lead is in its metallic fate, 
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the vitriolic acid acts very little upon it, either in a di- Lead. 


Inted or concentrated ſtate; but if the metal is dil- 


ſolved in any other acid, and oil of vitriol added, a 


precipitation immediately enſues, which is occalione( 
by the combination of vitriolic acid with the lead, 
This precipitate will be more or leſs white as the 
metal is more or leſs deprived of its phlogiſton by 
calcination before ſolution, If a little ſtrong ſpirit of 
nitre is poured upon /itharge, which is lead calcined io 
the greateſt degree poſſible without vitrification, the 
acid unites itſelf to the metal with conſiderable ef- 
ferveſcence and heat. Some water being now poured 
on, and the phial containing the mixture ſhaken, a 
turbid ſolution of the litharge is made. 
of vitriol is then added, it throws down a beautifully 
white precipitate; and the acid of nitre, being leſt at 
liberty to act upon the remaining part of the litharge, 
begins anew to diſſolve it with efferveſcence. When 
it is again ſaturated, more oil of vitriol js to be drop- 


703 
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lour, 


If a little oil 


ed in, and a white precipitate is again thrown down. 


If any of the litharge is (till undiſſolved, the nitrous 


acid, being ſet at liberty a ſecond time, attacks it as 
at firſt; and by continuing to add oil of vitriol, the 
whole of the litharge may be converted into a moſt 
beautiful and durable white, Unfortunately this co- 


lour cannot be uſed in oil, though in water it ſeems 


ſuperior to any. If the proceſs is well managed, 
an ounce of ſpirit of nitre may be made to convert 
ſeveral pounds of litharge into a white of this kind, 

XI. With Quickſilver. The diſſolution of quickſilver 
in vitriolic acid cannot be performed but by a concen- 
trated oil and ſtrong boiling heat. The metal is firſt 
corroded into a white calx, which may afterwards be 
calily diſſolved by an addition of freſh acid. Every 
time it is diſſolved, the mercury becomes more and 


more fixed and more difficult to ory, If the exſicca- 
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Vcr., 


tion and diſſolution has been repeated ſeveral times, 
the matter becomes at Jaſt ſo fixed as to bear a degree 


of red heat. 


bith mineral, The proceſs for making turbith mineral 
is given by the author of the Chemical Dictionary as 
follows. | | | 

« Some mercury is poured into a glaſs retort, and 
upon it an equal quantity of concentrated oil of vitriol, 
or more, according to the ſtrength of the acid. "Theſe 
matters are to be diſtilled together, in the heat of a 
ſand-bath, till nothing remains in the retort but a dry 


ſaline maſs, which is a combination of the vitriolic acid 


This combination is the baſis of a medi- 
cine formerly of ſome repute, under the name of tur— 


70G 
Turbitk 
mincral. 


and mercury. The acid which paſſes into the re- 


ceiver is very ſuffocating and ſulphureous; which qua- 
lities it receives from the phlogiſton of the mercury, 
The white ſaline maſs which is left at the bottom of 
the retort is to be put into a large veſſel; and upon 
it are to be poured large quantities of hot water at 
ſeveral different times, The water weakens the acid, 
and takes it from the mercury; which is then pre- 
cipitated towards the bottom of the veſſel, in form 
of a very ſhining yellow powder. The water with 

| 3N Which 
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which it is waſhed contains the acid that was united 
with the mercury, and likewiſe a little mercury ren- 
dercd ſoluble by means of the very large quantity of 
acid | 
Moſt chemiſts have believed, that a portion of vi- 
triolic acid remains united with the tarbith mineral, 
only too little io render it ſoluble in water. But Mr 
Beaumé, having examined this matter, afſirms, that 
turbith mineral contains no acid, when it has been 
ſuſficiemly waſhed ; and that, by frequently boiling 
this preparation in a large quantity of diſtilled water, 
not a veſtige of acid will adhere to it.“ | 
Dr Lewis, who is of opinion that the whole of this 
mercurial calx is ſoluble in a very large quantity of 
water, deſires the water with which it is waſhed to 


be impregnated with fome alkaline ſalt; which makes 


the yield of turbith 9 than when pure water is 
uſed, The author of the Chemical Dictionary alſo 


obſerves, that the precipitate remains white till well 


nn anner as iron. 


. 
White vi- 


tain, but comes from Germany. 


freed from the acid; and the more perfectly it is 
waſhed, the deeper yellow colour it acquires, 


XII. With Zinc, This ſemimetal is not acted upon 
by the vitriolic acid in its concentrated ſtate ; but, when 


diluted, is diffolved by it with efferveſcence, and with 


the extrication of an inflammable vapour in the ſame 
Neumann obſerves, that, during the 
diſlolution, a grey and blackiſh ſpongy matter fell to 
the bottom; but, on ſtanding for ſome days, was ta- 
ken up, and diſſolved in the liquor, nothing being left 
but a little yellowiſh duſt ſcarcely worth mentioning. 
Six parts of oil of vitriol, diluted with an equal quan- 
tity of water, diſſolves one part of zinc. 5 
The product of this combination is white vitriol ; 
which is uſed in medicine as an ophthalmic, and in 
painting for making oil-colours dry quickly: what is 
uſed for this purpoſe, however, is not made in Bri- 
It is made at Goſlar 
by the following proceſs. An ore containing lead 
and ſilyver, having been previouſly roaſted for the ob- 
taining of ſuphur (ſee METaLLURGY), is lixivia- 
ted with water, and afterwards evaporated in leaden 
boilers, as for the preparation of green vitriol: but 


here a regular cryſtallization is prevented; for when 
the fait has aſſumed any kind of cryſtalline form, theſe 
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cryſtals are made to undergo the watery fuſion in 
copper caldrons. It is then kept conſtantly ſtirring 
til} a conſiderable part of the moiſture is evaporated, 
and the matter has acquired the conliſtence of fine ſ1- 
gar. White vitriol generally contains ſome ferrugi- 
nous matter, from which it may be entirely freed by 
ſome freſh zinc; for this ſemimetal precipitates from 
the vitriolic acid all other metallic ſubſtances; but not- 
withſtanding this ſtrong attraction, the vitriolic acid is 
more eaſily exp-Illed by diſtillation from white than 
zrcen or blue vitriol, 
fille don of white vitriol, the acid ariſes exccedingiy 
concentrated, thouph fſulphurcous : ſo that, if mixed 
with common oil of vitriol, it will heat it almoſt as 
mach as oi! of vitrio] beats water. | 

XIII. Vith Regulus of Autimony, Tocombine vitriolic 
acid with regulas of antimony, the ſame method mult be 
uſed as directed for uniting it with quickſilver, for 
making turbith mineral, viz. to employ a very con— 
£catrated acid, and todiltilin cloſe veſſels. The ſame 


ſparent, and ſhining cryſtals. 


Towards the end of the di- 


phenomena alſo occur in this caſe as in making tur- 
bith mineral; a very ſuffocating ſulphureous acid ariſes; 
and as Mr Geoftroy obſerves, a true ſulphur ſublimes 
into the neck of the retort; a white, ſaline, tumefied, 
maſs remains in the veſſel; and when the veſſels are 
unluted, a white fume iſſues, as in the ſmoking ſpirit 
of libavius. Sce Combinations of marine acid with tin, 
infra. | 
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XIV. With Regulus if Cobalt. From a combination of Regulus of 
the vitriolic acid with cobalt, a red ſalt may be obtained. cobalt. 


To procure it, ouc part of cobalt, reduced to a very 
fine powder, may be mixed with two or three of con- 


centrated acid, diluting the liquor after it has been 
_ digeſted for 24 hours, and then filtering and cvapora- 


ting it. 
XV. With arſ:nic, Neumann relates, that powdered 
white arſenic being diſtilled in a retort with oil of vitriol, 


a iranſparent ſublimate like glaſs aroſe, which in a few 
days loſt its tranſparency, and became opaque like the 


arſenic itſelf, The arſcuic remaining in the retort 


ſuſtained an open fire without any ſenſible alteration. 


The author of the Chemical Dictionary ſays, that if a 
concentrated vitriolic acid is diſtilled from arſenic, the 


acid which comes over ſmells exactly like marine acid. 


When the ſolution 1s diſtilled till no more acid ariſes, 
the retort is then almoſt red-hot, and no arſenic is ſub- 
limed ; but remains fuſed at the bottom of the re- 
tort; and, when cold, is found to be an heavy, com- 


pact maſs, brittle and tranſparent as cryſtal-glaſs. This 
kind of arſenical glaſs, expoſed to the air, ſoon loſes 
its tranſparency from the moiſture it attracts, which 
diſlolves and partly deliquiates it. 


This deliquium is 
extremely acid By digeſting one part of arſenic with 


two of concentrated oil of vitriol, diluting the ſolution 


with water, and then filtering and evaporating, we ob- 
tain a yellowiſh ſalt which ſhoots into pyramidal, tran- 
None ot the three laſt 
mentioned coin binations have been found applicable to 
any uſeful purpoſe, | 

XVI. With Jil. The product of this combination is a 
thick black ſubſtance, very much reſembling balſam of 


ſulphur in colour and conſiſtence; to which it is ſome- 


times ſubſtituted. If this ſubſtance is diſtilled with a 
gentle heat, great part of the acid becomes volatile, 
and evaporates in white fumes, having a pungent ſmell 
reſembling that of burning ſulphur. This goes by the 
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name of volatile or ſulphurecns vitriclic acid; and a ſalt Volatile 
was formerly prepared from it by ſaturation with fixed fulphure- 
alkali, which was thought to poſſeſs great virtues From ous acid. | 


iis Inventor it was called the /id/phurenus ſalt of Stahl, 
The moſt hugular property of this volatile acid is, 


that though the vitriol.c in its fixed ſtate is capable of 


expelling any other acid from its batis, the volatile 


one is expelled by every acid, even that of vinepar. 


It is very difficultly condenſible, as we have already 
taken notice; and, when mixed With water, ſcems 
ſcarcely at all acid, but rather to have a bitteriſh taſte. 

Several methods have been propoſed for procuring 
this acid from burning ſulphur, which yields it in its 
greateit degree of volaulity, as well as concentration; 
but the produce is ſo exceedingly ſmall, that none of 


them are worth mentioning. Dr Prieſtley has given How pro- 
riolic cured by 
Dr Prieſt- 
ley... 


very good directions for obtaining the volatile vit 
acid in the form of air. IHis method was, to pour, on 
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* 
8 


ſome oil of vitriol contaiged in a phial, a very ſmall 
quantity of oil olive; as much as was ſufficient to co— 
ver it, He then applied the proper apparatus for the re- 
ception of air in quickſilver (ſce Alx); and, holding 
a candle to the phial, the volatile vitriolic acid ruthed 
out in great quantity. Had he received this air in wa- 
ter, inſtead of quickſilver, the conſequence would have 
been, that ſome part of it, at Jeaſt, would bave been 
abſorbed by the water, and a ſulphureous acid liquor 
produced. This ſeems indecd almoſt the only method 
of procuring the ſulphureoas vitriolic acid of any to- 
jerable ſtrength ; but it is never required in the torm 
of a liquor, except for experimental purpoſes. The 
only uſeful property hitherto diſcovered about this kind 
of acid is, that it is remarkably deſtructive of colours 
of all kinds; and hence the tumes of ſulphur are em- 
ployed to whiten wool, &c. 

XVII. With Phlogiſton of charcoal. If charcoal is 


mixed with concentrated vitriolic acid, and the mixture 
diſtiiled, the ſame kind of acid is at firſt obtained, which 


comes over when oil is uſed ; and towards the end, 
when the matter begins to grow dry, a true ſulphur ſub- 
limes, The beſt way, however, of producing ſulphur 
from the vitriolic acid is by combining it, when in a 


perfectly dry ſtate, with the phlogiſton. By this means 
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| prepared 


from vitrio- 
lated tartar. 


tartcar, 


ſulphur may very readily be made at any time, The 


proceſs is generally directed to be performed in the 


following manner. — | 

Reduce to fine powder any quantity of vitriolated 
Mingle it carefully with a 16th part of its 
weight of charcoal-duſt. Put the whole into a covered 
crucible ſet in a melting furnace. Give a heat ſuffi- 


cient to melt the ſalt; and when thoroughly melted, 


mals, ſimilar to a combination of alkaline ſalts with 
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pour it out on a flat ſtone. The vitriolated tartar and 
charcoal will now be converted into a ſulphureous 


ſulphur. See Alkaline Salts, below. 85 
XVIII. With Spirit of wine. The reſult of this com- 
bination is one of the moſt extraordinary phenomena in 
chemiſtry ; being that fluid, which, for its extreme de- 
gree of volatility, was firſt diſtinguiſhed by the name of 


ether: and now, ſince a liquor of the like kind is diſ- 


covered to be preparable from ſpirit of wine by means 
of other acids, this ſpecies is diſtinguiſhed by the name 


of vitriolic ether, The method of preparing this ſubtle 
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one of the acid. 


liquor recommended by M. Beaumé, ſcems io be the 
beſt of any hitherto diſcovered. 

Mix together equal parts by weight, of highly rec- 
tified ſpirit of wine and concentrated oil of vitriol, or 
ſomewhat more than two meaſures of ſpirit of wine with 
The mixture is to be made in a flint 


glaſs retort, the bottom and ſides of which are very 
thin, that it may not break from the heat which is 


acid may minple with it by little and little, 


ſuddenly generated by the union of theſe two ſubſtan- 


ces. The ſpirit of wine is firſt put into the retort, 
and then the acid is pourcd in by a glaſs-funnel, ſo that 
the ſtream may be directed againſt the fide of the glaſs; 


in which caſe it will not exert much of its force on 


the ſpirit, but will lie quietly below at the bottom. 
The retort is now to be very gently ſhaken, that the 


the mixture 1s completed, very little more heat will be 
neceſſary to make the liquor boil, 


This mixture is te be diſtilled with as briſk and 


quick a heat as poſſiblo; for which reaſon, immediately 


changed into cther. 


very tall glaſs. 


When 
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after the acid and ſpirit are mixed, the retort ſhould Vitriolic 
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be put into a ſand furnace heated as much as the mix- acid and its 


ture is. The diſtillation ſhould be continued only till 
about one-third of the liquor is come over; if it is 
continued farther, part of the vitriolic acid riſes in a 
ſulphureous ſtate, In the retort a thick, black, acid 
matter reinains, which is ſimilar to a combination of 
oil of vitriol with any inflammable matter, and from 
which a little ſulphur may be obtained. Along with 
the ſulphurcous acid, a greeniſh oil, called o/eum vitri- 


«li dulcis, ariſes, which has a ſmell compounded of 


that of the ether and ſulphureous acid: and Mr Beaume 
has ſhown that it is componnded of theſe two ; for if 


combina- 


tions, 
— Fama 


it is rectified with an alkali, to attract the acid, it is 


If, after the diſtillation of the 
ether, ſome water be poured into the retort, the liquor 
by diſtillation may be brovght back to the Nate of a 
pure vitriolic acid, | | 


As the ſteams of the ethereal liquor are exccedinply 


volatile, and at the ſame time a quick fire is neceflary 
to the ſucceſs of the operation, the receiver muſt be 
carcfully Kept cool with very cold water or with 


ſnow. Care inuſt alſo be taken to prevent any of 


the ſulphurcous acid ſteams from coming over; but as 


it is impoſſible io prevent this totally, the liquor re- 


quires rectification. This is the more neceſſary, as 4 


part of the ſpirit of wine always riſes unchanged. 


From this acid the liquor is eaſily ſet free, by adding 
a ſmall quantity of alkaline ſalt, and re-diſtilling with 


a very gentle heat; but as ſpirit of wine is likewiſe 


very volatile, the diſtillation muſt be performed in a 
Dr Black recommends a matraſs, or 
bolt-head, with a tin-pipe adapted to the head, ſo as 
to convey the ſteams at a right angle, to be conden- 


ſed in the receiver. When this fluid is to be prepa- 


red in great quantities, the ether, by proper manage- 


ment, may be made to equal half the weight of the 


ſpirit of wine employed, Mr Dollfuſs has made many 


important experiments on this ſubject ; of which the 
following is an abſtract: 1, Two pounds of vitriolic 


acid were mixed with as much of ſpirit of wine, and 


the mixture diſtilled with a very gentle fire. The firſt 


ren ounces that came over conſiſted of a liquor ſtrong- 


ly impregnated with ether, and of an agreeable odour, 


This was put by nſelf and marked A, It was followed 


by a ſtronger ethereal liquor, of which a ſmall quantity 
only would mix with water. 


Of this there were 


12 ounces, which were alſo put by themſclves, and 


marked B. 'By continuing the proceſs two ounces 
more were obtained, which ſmelled of ſulphur, and 
were marked C. The diſtillation was now continued 


with a view to concentrate the vitriolic acid, when 
three drachms of a thicker kind of cther were found 


ſvimming on a weak ſulphureons acid. This thick 


liquid was not in the Jeaſt volatile, and in conſiſtence 


reſembled an expreſſed oil. 2, Twenty-four ounces 
of ſpirit of wine were now added to the reſiduum of the 
former diſtillation, and the proceſs recommenced. The 
firſt ſeven ounces that came over were poured to the 


dulcitied ſpirit marked A, Next paſſcd over ten oun- 


ces of a tolerably pure ether, which was mixcd with the 
contents of B; beſides two ounces that had a ſulphy- 


reous ſmell, which were mixed with C. By a repeat- 


ed dephlegmation of what remained in the retort were: 
obtained five ounces of a weak ſulphureous acid; and 
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lowed by a ſew drops of acid; but the remainder fro- 
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the remainder being again mixed with 20 ounces of 
ſpirit of wine, yielded t;r{t hx ounces of the liquor 
marked A; then four ounces of pure ether put into 
that ninrked B; and after that another onnce marked 
C. By coninuing the diſtillation four ounces of weak 
ſalyphurcous acid were obtained, on which floated a 
little oil of Wine. 3. The remainder, which was very 
thick, and covered with a light pellicle, was mixed 


-Vith 20 ounces of ſpirit of wine, and yielded five oun- 


ces of dulcified ſpirit marked A; eight ounces of pure 
ether marked B; aud at laſt one ounce of the ſame, 
V/iiich had rather a falphurcous ſmell, This was fol- 


thed up with ſuch violence, that an end was put to the 


operation, in order to prevent its paſſing over into the 


receiver, 7 
By theſe four diſtillations there were obtained from 


fx pounds of ſpirit of wine and two of oil of vitriol, 


25 gunces of dulcificd ſpirit of vitriol and 38 of ether; 


which laſt, when rectified by diſtillation over manga- 


neſe, yielded 23 ounces of the beſt ether. At the end 
of this diſtillation were produced 13 ounces of weak 
acctous acid; and the liquor of the laſt running marked 
C, aflorded, by rectification, four ounces of good ether. 


The {ulphurcous acid liquor yielded four ounces of 


weak acctous acid, and three drachms of naphtha 


relembling a diſtilled oil in conſiſtence. 


By thele proceſſes the vitriolic acid was rendered 
quite thick and black ; its weight being reduced to 24 
vunces, The blackneſs was found to be owing 10 a 
powder which floated in the liquid, and could neither 
be ſeparated by ſubliding to the bottom nor niling to 
the top. The liquor was therefore diluted with eight 
ounces of water, and filtered through powdered plals ; 
by which means the black ſubſtance was collected, 
partly in powder, and partly in grains of different 
112 . It felt very ſoft between thetmgers, and left a 


tain upon paper like Indian ink; but though waſhed 


with 24 ounces of water, {till taſted acid, Half an 
ounce of it diſtilled in a retort yielded a drachm and 
an half of weak acetons mixed with a little ſulphureous 
acid ; the reſiduum was a black coal, which by calci- 
nation in an open fire for a quarter of an hour, yielded 


25 grains of white aſhes, conſiſting of ſelenite, calcare- 


ous earth, and magneſia. A drachm of it digeſted 
with nitrous acid, which was afterwards diſtilled from 
jr, and then dilated with diſtilled water and filtered, 
ziclded a few cryſtals, which appeared to be genuine 
ſalt of tartar, an inſoluble ſelenite being left behind, 
On rectiſying the vitriolic acid freed from the black 
matter and diluted with eight ounces of water, nine 
ounces of ſulphureous acid were firſt obtained, after 
which followed an ounce of acid rather high-coloured, 
and then the vitriolic acid quite colourleſs, It now 
weighed only 19} ounces, and its ſpecific gravity was 
but 1.723, While that of the acid originally employed 
had been 1.989. | 

On repeating the proceſs with ſix pounds of ſpirit 


of wine to two of oil of vitriol, the firſt 12 ounces 


that came over were ſpirit of wine almoſt totally un- 
changed ; then two ounces ſmelling a little of ether ; 
and afterwards two pounds, of which about one-third 
were ether, When about five pounds had been drawn 
off, the diſtilling liquor began to ſmell ſulphureous ; 
and after nine ounces more had been drawn off, the 


priſmatic cryſtals reſembling nitre. 


flaſh, and flew into the air, 


frothing up of the matter in the retort obliged him to 
put an end to the operation. 
filtered through pounded glaſs as before, and after- 
wards committed to diſtillation. The three 
ounces were a weak ſulphurcous acid; then followed 
an ounce more concentrated, and of a red colour ; 
then another of a yellowiſh caſt ; after which the reſt 
of the acid came over quite coluuriels. The whole 
weighed 27-0unccs, and the ſpecific gravity of it com- 
pared with diſtilled water was as 1.667 to 1.000. 
Ether is the lighteſt of all known fluids, except 
air; and is ſo volatile, that zz vac its boiling point is 
209 below o of Fahrenheit's thermometer. 
quantity is poured out on the ground, it inſtantly eva- 
porates, diffuſing its fragrance all through the room, 
and ſcarce perceptibly moiſtening the place on which 
it fell. It difficultly mixes with water, as being of 
an oily nature: ten parts of water, however, will take 
np one part of ether, Its great volatility renders ic 
ſerviceable in nervous diſcaſcs, and removing pains, 
when rubbed on with the hand, and kept from evapo- 
rating immediately, By ſpontaneous evapcration, it 
produces a great degree of cold. (See EVAPORATION 
and CONGELATION). The molt extraordinary pro- 
perty, however, is, that if gold is diſſolved in aqua- 
regia) lee Metallic Subſtances, below), and ether «dd- 
cd to the ſolution, the gold will leave the acid and 
permanently unite with the ether, The excecding 
great volatility of ether renders it very eaſily inflam- 
mable even on the approach of flame; and therefore 
it ought never to be diſtilled, or even poured from 
one veſlel to another, by candle-light, If a leſs quan- 


than what is ſufficient to produce ether, the product 
is called ſpirits vitriolt dulcis, The following cxperi- 
ment made by Wallerius, induced him and others to 
think, that the vitriolic acid was convertible into the 
nitrous. yo 
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If a ſmall. 


tity of the vitriolic acid is added to the ſpirit of wine 


20 


« Some ſalt of tartar (ſays he) being mixed with 3 


the dulcified ſpirit of vitriol, or perhaps with the 
ether (for the author expreſſes himſelf a little ambi- 
guouſly), the full bottle ſtopt with a cork, tied over 
with bladder, and laid on its fide ; on ſtanding for four 
months, the greateſt part of the ſpirit was found to 
have eſcaped, and the ſalt was ſhot into hexangular 
It taſted ſtrongly 
of the ſpirit, but had no other particular taſte, Laid 
on a burning coal, it crackled, exploded with a bright 
He afterwards found, 


in ſavour of 
the tranſ- 


mutation of 


vitriolic in- 
to nitrous 
acid. 


that by adding to the ſpirit a drop or two of any acid, 


the ſalt cryſtallizes the ſooner ; that in this caſe it has 
a ſouriſh taſte, but in other reſpects is the ſame with 


that made without agid. This ſalt-petre (ſays the au- 
thor) promiſes, fraß the violence of its exploſion, to 


make the ſtrongeſt gun-powder in the world, but a 


very dear one. Though the experiment ſhould not 


be applicable to any uſe in this way, it will probably 


con tribute to illuſtrate the generation of nitre: as it 
palpably ſhows nitre, that is, the acid or characteriſtic 


part of nitre, produced from the vitriolic acid and 


phlogiſton. | 


We cannot here help again regretting that chemiſts 
of ſuperior abilities ſhould ſometimes leave very import- 
ant diſcoveries only half finiſhed, ſo that chemiſts of 
an inferior rank know not what to make of them Had 

Wallcrius, 
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Practice. | 
Vittielic Wallerias, who ſeems more than once to have been in 
zcid and poſſeſſion of this ſalt, ouly poured on it a few drops of 
its combi- ih of yitriol, the peculiar colour and ſmell of its fumes 
nations. „ muſt have been a much more convincing proof of the 
reality of the tranſmutation than that of mere defla- 
gration; becauſe the latter can be otherwiſe accounted 
ſor. 


722 . a 
violent ex- It is certain, that many ſuſtances, water itſelf not 
ploſions excepted, will explode with great violence if ſuddenly__ 
from the 


| heated beyond what they are able to bear. If ſpirit 
applicztiol „f wine is confined in a cloſe veſſel, it will alſo by 
ei heat. means of heat burſt it as effectually as water; and as 
the vapours of this ſubſtance are inflammable, the ex- 
ploſion will be attended with a flaſh if any flame is 
near. In like manner ether, on the approach of a 
candle, takes fire, and poes off in a flaſh like lightning; 
but this happens, not from any thing nitrous, but from 
its great volatility and inflammability, If therefore the 
vapours of the ethereal liquors are confined, and heat 
is applied ſuddenly to the containing veſſel, their great 
volatility will cauſe them make an inſtantaneous effort 
againſt the ſides of it, which increaſing with a ſwift- 
neſs far bryond that of aqueous or ſpirituous vapours, 
will make a much quicker as well as a much ſtronger 
exploſion than either of them; and if a flaming ſub- 


ſtance is near, the exploſion will be attended with a 


bright flaſh like that of the ether-itſelf, 
In the experiment now before us, the ſalt taſted 


ſtrongly of the ſpirit, or ether, from which it was 


made. The ſpirit was therefore confined in the cry- 
ſtals of ſalt ; and this volatile liquor, which, even under 
the preſſure of the atmoſphere, boils with the heat of 
100“ of Fahrenheit, was, in a confined ſtate, ſubjected 
to the heat of a burning coal; that is, to more than 
ren times the degree of heat neceſſary to convert it 


into vapour. The conſequence of this could be no 


other, than that the particles of ſalt, or perhaps the 

air itſelf, not being capable of giving way ſoon enough 

to the forcible expanſion of the ether, a violent ex- 

ploſion would happpen, and the ſalt be thrown about; 

which accordingly came to paſs, and might very reaſon- 

ably be expected, without any thing nitrous contained 
in the ſalt, | 5 

Mr Cavallo deſcribes an eaſy and expeditions method 

method of of purifying ether, though a very expenſive one; as 

23 out of a pound of the common kind ſcarce three or 

my four onnces will remain of that which is purified. The 

method of purifying it, he ſays, was communicated 

to him by Mr Winch chemiſt in Loudon, and is go, be 

performed in the following manner. * Fill about a 

quarter of a ſtrong bottle with common ether, and 

pour upon it twice as much water; then ſtop the 

bottle and give it a ſhake, fo as to mix the ether for 

ſome time with the water. This done, keep the 

bottle for ſome time without motion, and the mouth 

of it downwards, till the ether be ſeparated from the 

water, and (wims above it; which it will do in three 

of four minutes. Then opening the bottle with the 

month ſtil] inverted, let the greateſt part of the water 

run ont very gently ; after this, turn the bottle with 

the moath upwards; pour more water upon the ether, 
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ſhaking and ſeparating the water as before. Repeat 


this operation three or four times; after which the 
ether will be exceedingly pure, and capable of diſſol- 
- Ving elaſtic gum, though it could not do ſo before,” 
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be artificially compoſed, by taking the electric ſpar 
in a mixture of dephlogiſticated and phlopilticated air. 


rica. We have had no accounts of the manner in 


away after It is already made. 


469 
As great part of the ether undoubtedly remains Nitrous ; 

mixed with the. water after this proceſs, our author acid and 

remarks, that it might be worth while to put the wa- ite combi- 

ter into a returt and diftil the ether from it, which 22:99% 


wilt come ſufficiently pure for common uſe. He ob- 
ſerves alſo, that“ it is commonly believed that water 


combines with the pureſt part of the ether when the 
two fluids are kept together; though the contrary 
ſcems to be eſtabliſhed by this proceſs. According 
to Mr Waſtrumb, we may obtain from the reſiduum 
of vitriolic ether a reſin containing vitriolic acid, vine- 
gar, Glauber's ſalt, ſclenite, calcareous earth, ſilex, 
iron, and phoſphoric acid. 


2. Of the Nitrous Acid and its Combinations, 


THis acid is far from being fo plentiful as the vitri- 
It has been thought to exiſt in the air; and the 
experiments of Mr Cavendiſh have ſhown, that it wy | 
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With regard to the preparation of nitre, Dr Black ob- Of the pre- 
ſerves, that it is made in great plenty in the more ſouth- Paration of 
ern parts of Europe; likewiſe in the ſouthern parts of tre. 
Perſia, in China, the Ealt Indies, and in North Ame- 


which it is prepared in the Eaſt Indies, no perſon on the 

ſpot having taken particular notice of the manufacture. 

The general account is, that it is obtained from the foil 

of certain diſtricts which are called /a/tpctre grounds ; 

where the ſoil is very cold, barren, aud unhealthy. 

The falt is there ready formed by nature. It is 

only neceſſary to gather large quantities of the carth, 

and to put it into a cavity through which a great 

quantity of water is poured, which diſſolves the nitre ; 

and the lixivium runs into an adjacent pit, out of 

whicl it is lifted in order to be evaporated and obtain» 

ed in the form of cryſtals. This «ccount, however, 

has been thought unſatisfactory; becauſe there is hard- : 
ly any part of Europe in which it is found in this 725 
manner. It is diſcovered indeed in ſome very large Diſcovered 
diſtricts in Poland, particularly in Podolia, where the in ſome 
country is flat and fertile, and had been once very po- pac mn 
pulous, but is now in a great meaſure deſerted. It is 8 
there obtained from tumuli or hillocks, which are the 
remains of former habitations ; but theſe are the on! 
places in which it is found in any conſiderable quan- 
lity, 


en 36 38 fan at 726 
In Spain, it is ſaid that the inhabitants ex- In Spain 


3 . N 
tract it from the ſoil after a crop of corn. It has been and Ame» 
found in America in lime-ſtone grounds, in the floors - 


of pigcon-houſes, tobacco-houſes, or the ruins of old 

ſtables, where a number of putrefying vegetables were 

once collected. In general, however, it is extratted 

from artificial compounds or accidental mixtures, where 

animal and vegetable ſubſtances have been fully putre- 

ficd by being expoſed ro the air with any ſpongy or 

looſe carth, eſpecially of the calcarcous kind, and open 

to the north or north-eaſt wind, and more or leſs co- 727 

vered from the heat or rains. This laſt particular is Requiſites 

abſolutely neceſſary to its formation in any quantity; for its for- 

for the heat, by evaporating the moiſture too much, 30g 

prevents it from being produced, and the rains waſh it FE ont 
Cramer, an author of artificial 

the greateſt credit, informs us in his Docimaſtics, that compoſt 

he made a little hut cxpoſed to the freſh air of the for making 


country, nitre. 


470 
Nitrous country, With windows to admit the winds. In this 
acid N he pu a mixture of garden mold, the rubbiili of lime, 
5 wee and putrid animal and vegetable ſubſtances, This he 
| —_— ſtequenily moiſtened with urine; and in a month or 

two found his compoſition very rich in nitre, yielding 

T7157 4 | 4 
72% a! leaſt one-cight part.of its weight. 


e i fy 


it originated in them; for the ſun-flower, tobacco, and 
other plants, are found to contain it before putrefac- 


How pre- It is manufactured in Europe by making artificial tion: and ſome have even aſlerted, that plants placed 
pared in compounds with leſs tro ble. In Hanover it is got in the carth, deprived of all its ſaline ſubſtances, will 


Hanover. hy collecting the rakings of the ſtreets; which are built 
up iato miud-wallz that arc allowed to remain a certain 
time, when the ſurface is found covered with a white 
ſaline efloreſcence. A perſon is employed to ſcrape 
this off; and putting it into a veſſel, it is waſhed with 
water to diſſolve the niire, and the remaining carthy 
matter is again plaſtered on the mud-walls, and fresh 
matter brought from the ſtreets to renew them bocca- 

119 Honally: and by this ſimple method a confiderable 


yield it, The compoſitions recommented by Cramer 
are the fitteſt for producing a complete degree of pu- 
trefaction, provided they contain a moderate degree 
of humidity, and that the quantity expoſed to the air 
be detended from too preat a heat by the ſun, which 
would dry up 11s moiſture; and likewiſe from too great 
2 degree of cold, which likewiſe checks fermentation, 
The importance of the calcarcous earth in ſuch a com- 


poſition would likewiſe favour the concluſions juſt now 


| Practice. 
never till the putre faction is complete. It has been a Nitrous 
mattcr of dipute, whether it exilted in thoſe matters acid and 
beiore the proceſs of putreſattion, or was produced by ie combi. 
ic. But jt is pretty certain, ſays the Doctor, that ent. 


In other quantity is obtained. In Germany the peaſants zre drawn; for the moſt remarkable effect of this earth is 
parts of directed by law to build mud-walls of this kind with to promote and perfect the putre faction of theſe ſub- 


Germany. the dung and urine of animals, and ſome ſtraw, After 
they have ſtood for ſome time, and the vegetable and 

731 animal ſubſtances arc rotten, they afford a conſiderable 

In France, quantity of nitre. In France it is obtained from ac- 


cidental collections of this kind; as where looſe earth 


has been long expoſed to the contact of animal ſub- 
ſtances, as the ruins of old ſtables, pigeon houſes, &c. 
Sometimes from the mould upon the ground where 


ſtances, 
cret of the production of nitre is io mix properly to- 
get'::r animal and vegetable ſubſtances with earth, 


It would ſcem, therefore, that the true ſe- 


particularly of the calcareous kind; expoling them to 


the air with a moderate degree of humidity, ſufficient 


to promote their putrefaction in the moſt cffectual 


manner; and when the putrefaction is carried to the 
ut moſt height, we may then expect that nitre will be 


dunghills have been lying. A particular ſet of people 
go about in ſcarch of thel: materials; and when, by 
making a ſmall eſſay, they find that they will turn to 
account, they put the materials into a large mb with 
a perforated bottom, and another which is water-proof 
put below it. Some ſtraw is interpoſed betwixt the 


procuced, 724 
The diſtinguiſhing characteriſtic of the nitrous acid Diſtin- 
is its great diſpoſition to unite with the phlogiſton; guiſhing 
and, when ſo united, firſt to become exceedingly vo- =" aw art 
latile, and at laſt to be diſſipated in a very white bright cee 


"au" nitrous a» 
flame: this is called its detonation or deflagration. In cid. 


two; and on pouring water upon the materials, it 


ſoaks thruigh them, undergoes a kind of filtration in 


paſſing through the ſtraw, and is then drawn off by a 
cock placed in the the under-tub, and boiled to a proper 
conſiſtence for cryſtallization. The cryſtals are at firſt 
brown and very impure, but by repeated diſſolution 

732 and cryſtallization become pure and white. 
Dr Black's From theſe particulars relating to the hiſtory of ſalt- 
cencluſions petre, Dr Black concludes, that it is not properly a 


concerning foſſil, being produced at the ſurface of the ground. 
the nature | 


tl. Margraaf diſcovered a ſmall quantity of it in the ana- of vitriol ; (et the retort in a ſand-heat, and lute on 
petre. Iyſis of ſome of the waters about Berlin, and others have a large receiver with the compoſition already recom- 
found it in the wells about ſome great cities: but no mended, for reſiſting acid fumes; the mixture will grow 
trac nitre has ever been found in ſprings ; fo that this very warm, and the retort and receiver will be filled 
nitrous ſalt may be ſnppoſed to have derived its origin with red vapours. A fmall fire is then to be kindled, 
from the quantity of putrid matters with which all and cantiouſlly raiſed till no more drops will fall from 
cities abound, All rich and fertile foils are found to the noſe of the retort. What comes over will be a 
contain it; and in the hot countries, where che pro- very ſtrong and ſmoking ſpirit of nitre. | 73 
ducts of nature are numerous, and putre faction carried In this proceſs, the nitrous acid is generally mixed Rectifica- 
on very faſt, they are often very rich in nitre. This with part of the vitriolic which comes over along with tion.“ 
may happen in ſome places ſrom the conflux of wa- it, and from which it muſt: be freed if deſigned for 
ters; which remaining for ſome time on the ſurface, nice purpoſes. This is moſt efſectually done by diſ— 
and afterwards exhaling, left the ſaline particles be- ſolving in it a ſmall quantity of nitre, and rediſtilling = 
. hind. | | 5 the mixture. The vitriolic acid which came over in E 
Suppoſedto On the whole, Dr Black concludes, that neither the firſt diſtillation is Kept back by the nitre in the ſe- | 


be the laſt nitre nor its acid docs exiſt in the air, becauſe it 


effectof pu- might eaſily be detected there; though many have 
wefaction, 


embraced this opinion from its being uſually found at 


the ſtrongeſt ſtate in which this acid is procurable in a 


liquid form, it is of a reddiſh yellow colour, and con- 
tinually exhales in denſe, red, and very noxious fumes ; 
and in this ſtate is called /okz7p, or, from its inyentor, 
Glauber's, ſpirit of niire, 
I. To extract the Nitrons Acid by means of the 
„5 Vitriolic, 


CE 77 e 735 
Into a glaſs retort put two pounds of good ſalt- Spirit of 
petre, and pour upon it 13 ounces of concentrated oil nitre. 


cond, combining with its alkaline baſis, and expelling 
a proporcionable quantity of the nitrous acid. 
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We have here directed the pure vitriolic acid to be Diflrent | 
uſed, in order to expel the nitrous one ; but for this methods of 
purpoſe any combination of the vitriolic acid with 4 diſtilling, 
metallic or carthy- baſis may be uſed, though not with 
equal advantage. If calcined vitriol is made uſe of, 

| | as 


the ſarface of the ground. IIe is of opinion, that it 
is the effect of the laſt ſtage of putrefaction of animal 
and vegetable ſubſtances; and it is never to be found 
except where theſe or their effluvia are preſent, aud 
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Practice. | 
n much phlogiſton is communicated by the calx of 


Nitrous 
acid and 


its cotabi- exceedingly volatile, fo that great; part of it is Jolt. 
If calcined alum, or ſelenite, is made uſe of, the virio- 


nations. 


g8ee 


| RY 292. 


iron contained in that ſalt as makes the nitrous acid 


lic acid in theſe ſubſtances immediately leaves the 
earth with which it was combined, in order to unite 


Wirk the alkaline baſis of the nitre, and expels its 


acid: but the moment the nitrovs acid is expelled from 
the alkali, it combines with the carth which the vitrio- 
lic acid had left; from which it cannot be driven 
without à violent fire; and part of it remains obſti- 
nately fixed, ſo as not to be expelled by any degree 
of heat. Hence the produce of ſpirit, when nitre 1s 


 diftilled with ſuch ſubſtances, always turns out conſi- 


derably leſs than when the pure vitriolic acid 1s uſed. 


| Alum is preferable to ſelenite, for the purpoſes of 


diſtilling ſpirit of nitre ; becauſe the acid does not ad- 


here fo ſtrongly to argillaceons as to calcareous earth. 


According to Weigleb, the nitrous acid may be ex- 
pelled not only by clay, gypſum, and other ſubſtances 


containing the vitriolic acid, but even by various kinds 


of vitrifiable earth. Clean pebbles, quartz inthe form of 
ſand, pieces of broken china and ſtone ware, powdered 


glaſs, Sc mixed with nitre in the proportion of {ix to 


one, always expcl the acid, though imperfectly. In 
France the acid is always extracted by meaus of clay, 


The reaſon of theſe decompoſitions is, that the al- 


kaline baſis of the nitre attracts the ſiliceous earth, 
waoſe fixedneſs in a vehement fire gives it an advan- 
tage over the volatile nitrous acid, in the fame manner 


that the weak acid of phoſphorus or arſenic will alſo 


expel it by reaſon of their fixedneſs in the fire. 
Even ſpirit of ſalt, according to Margraafl's experi- 
ments, may be uſed for diſtilling the ſpirit of nitre. 
That celebrated chemiſt informs us, that on diſtilling 
nitre with eight or nine times its quantity of ſtrong 
marine acid, a ſpirit comes over which conliſts chiefly 
af the nitrous acid, but has alſo ſome portion of that 
of ſca ſalt. The reaſon of this is ſhown in Mr Kir- 
want's experiments on chemical attractions“. In the 
preſent caſe, however, the decompolition may be faci- 
litated by the ſtrong attraction of the nitrous acid for 
phlogiſton; for it is well known, that on mixing the 


"nitrous and marine acids together, the latter is always 


dephlogiſticated. It ſeems therefore that in this caſe 
a double decompolition takes place, the mirous acid 
uniting itſelf to the phlogiſton of the marine, and the 
latter attaching itſelf to the alkali of the nitre. 
Spiritof nitre is very uſeful in the arts of dyeing and 
refining, where it is known by the name of aquafor- 
tis; and therefore an eaſy and cheap method of pro- 
curing it is a valuable piece of knowledge. 
diſficulties, however, occur in this proceſs, as well as 
that for the vitriolic acid, Ol of vittiol, indeed, al- 
ways expels the nitrous acid with certainty ; and on 
diſtilling the mixture, a ſpirit of nitre ariſes; but if a 
glaſs retort is uſed for the purpoſe of diſtilling this a- 
cid, the quantity of reſiduum left in diſtillation is fo 
great, and ſo infoluble in water, being no other than 
vitriolated tartar, that the retort maſt always be broken 
in order to get it out; and the produce of ſpirit will 
ſcarce afford the breaking a retort, If earthen re- 


torts are made ule of, they muſt certainly be of that 
Lind called ſtone-ware, and the price of them will be 
1 


Many 


OWE i 


very little if at all inferior to that of glaſs. Tron pots Nitrous 
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are ſaid to he made uſe of in the diſtillation of common 2<id and 


aquafortis in large quantities; but they have the great 
inconvenience of making a quantity of the acid ſo vo- 
latile, that it ot only will not condenſe, but ſpreads its 
ſuffocating vapours all round in ſuch a manner as to 
prove very dangerous to thoſe who are near it. If an 
iron veſſel, therefore, is thought of for the purpoſe of 
diſtilling aquafortis, it will be proper at leaſt to at- 
tempt luting over the inſide with a mixture of gyp- 
ſeons earth and ſand, to prevent as much as poſlible 
the acid from attracting the metal. 


Dephlopiſticated ſpirit of nitre is obtained by diſtil- 


ling the ſmoking kind with a gentle heat, nntil what 
remains is as colourleſs as water. It is diſtinguiſhed 


by emitting white and not red fumes like the other 


kind, when ſet in a warm place, It muſt be kept 
conllanily in the dark, otherwiſe it will again become 
phlogiſticated, and emit red vapours by the action of 
the light; the ſame thing will alſo take place it it be 
heated with too violent a fire. 


II. To procure the Nitrous Acid by means of Arſenic. 


its combi- 
nations, 


Palveriſe equal quantities of dried nitre and white Mus — 
cryſtalline arſenic; mix them well together, and diftil fortis.. 


in a glaſs-retort with a fire very cautiouſly applied; 
for the arſenic acts on the nitre with ſuch a violence, 
and the fumes are here ſo volatile, that unleſs great 
care is taken, a moſt dangerous exploſion will almoſt 
certainly happen. As, in this caſe, the nitrous fumes 
ariſe in a perfectly dry ſtate, ſome water muſt be put 
Into the receiver, with which they may unite and con- 
denſe, The aquafortis ſo produced will have a blue 
colour, owing to the inflammable principle ſeparated 
from the arſenic, by which its extreme volatility js 
likewiſe occaſioned. If this blue aquafortis is expo- 
ſed to the air, its colour ſoon flies off, If inſtead of 
the white arſenic we employ the pure arſenic acid, the 
diſtilled liquor will have no blue colour. 


Nitrous Acid COMBINED, 


with the nitrous acid to the point of ſaturation, regenc- 
rates nitre. It is obſervable, however, according to 
Neumann, that there is always ſome diſſimilarity be- 
tween the original and regenerated nitre, unleſs quick - 
lime is added. The regenerated ſalt, he ſays, always 
corrodes tin, which the original nitre does not; owing 
probably to 2 quantity of phlogiſticated acid remaining 


imit. Boiling with quicklime deprives it of this quality, 


and makes it exactly the ſame with original nitre. 


I. With Vegetable fixed Alkali, This ſalt, combined ee 


Petre, 


II. With Foſſile alkali, The neutral falt ariſing from eg 
a combination of the nitrous acid and foffile alkali is nitre. 


ſomewhat different from common nitre; being more 
diſſicult to cryſtallize, inclining to deliquate in the air, 
and ſhooting into cryſtals of a cubical form, whence 
it gets the name of cubic nitre. Its qualities are found 
ſoinewhat inferior to the common nitre; and therfore 


it is never made, unleſs by accident, or for experi- 
ments. | | 


in a heat much Jeſs than what is neceſſary to make it 
red; and thus remain in tranquil fuſion, without ſwel- 
ling. If nitre thus melted be left to coo) and fix, 


We- 


Nitre is one of the moſt fuſible ſalts. It is liquefied Fuſibilty: 


472 
__ Nitrous 
acidand its 
combins- 
ons. 
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whether it has been made red-hot or not in the fuſion, 


ſemi-tranſparent, ſolid maſs, 


it coapnlates into a white, 
TS mineral cryſtal, having all the properties of nitre 


calle 


—.—iiſelf. By this fuſion, Mr Beaumé obſerves ther niire 


143. 
VUſcs, 


loſes very little, if any, of the water contained in its 
cryſtals, ſince the weight of mineral cry(ta] is nearly 
the ſame with that of the nitre employed. 

When nitre is kept in fuſion with a moderate heat, 
and at the ſame time does not touch any inflammable 
matter, nor even flame, it remains in that ſtate with- 
ont ſiffering any very ſenſible alteration ; but if it is 
long kept in fuſion with a ſtrong fire, part of the acid 
is deſtroyed by the phlogiſton which penetrates the cru- 


cible; and hence the nitre becomes more and more 


alkaline, | 5 0 85 | 
Nitre is of very extenſive uſe in different arts; being 


the principal ingredient in gun-powder; and ſerving 


| ber's ſalt has ſometimes been the occaſion of dangerous 
Dr Alexander mentions a ſwelling over the 


tre were ſwallowed. 


744 
Sal pruncl- 


la, 


ing meat, to which it communicates a red colour, 


as an excellent flux to other matters; whence its uſe in 
glaſs making. (See Grass.) It is alſo poſſeſſed of a 
conſiderable antiſeptic power ; whence its uſe in preſery- 
In 
medicine, nitre is uſed as a diuretic, ſedative, and 
cooler; but very often fits uneaſy on the ſtomach, The 
reſemblance of the cryſtals of nitre to thoſe of Glan- 


miſtakes. 
whole body of a woman, occaſioned by her taking a ſo- 
lution of nitre inſtead of Glauber's ſalt, Two miſtakes 
of the ſame kind we have alſo known. In one an 
bounce, and in the other upwards of two ounces, of ni- 
The ſymptoms occalioned were 
univerſal coldneſs and ſhivering, extreme debility and 
ſickneſs at ſtomach, cold ſweats and faintings. Nei- 
ther of the caſes proved mortal, The cute was effect- 
ed by corilials and corroborants. LED 

A proceſs has obtained a place in the diſpenſatories 
for a ſuppoſed purification of nitre by means of flower 
of brimſtone. A pound of ſalt-petre is to be melted 
in a crucible, or ſmall iron veſſcl; and an ounce of 
towers of ſulphur thrown upon it, by ſmall quantities 
at a time: a violent deflagration enſues on each addi- 


tion; and after the whole is put in, the ſalt is poured 


out in moulds, and then called /a/ prunel/a, It has 
been diſputed whether the nitre was at all depu- 
rated by this proceſs; Dr Lewis thinks it is not. From 
our own experience, however, we can aflirm, that by 


dis means a ſediment falls to the bottom, which car- 


745 
Nitrous 
ammonlac. 


rics with it any impurities that may have been in the 
nitre, and leaves the fluid ſalt clear and tranſparent as 
water, This precipitate is probably no other than a 
vitriolated tartar formed by the union of the ſulphu- 
reous acid and alkali of the nitre, which being leſs fu- 
ſible than the nitre, ſubſides in a ſolid form and clari- 
fies it, | 

III. With Volatile Alkali, The nitrous acid ſeems pecu- 
liarly adapted to an union with volatile alkali; ſatura- 
ting as much, or rather more of it than the ſtrongeſt vi- 


triolic acid is capable of doing. The product is a very 


beantifal ſalt, called volatile nitre, or nitrous ſal ammo- 

niac. It very readily diſſolves, not only in water, but 

in ſpirit of wine, which diſtinguiſhes it from the vitrio- 

lic and common kind of ſal ammoniac. It alſo requires 

leſs heat for its ſublimation ; indeed care muſt be taken 

not to apply too great a heat for this purpoſe, as 
2 


candle. 


Practice. 


the nitrous ſal ammoniac bas the property of defla- Nitrous 


grating by itſelf withont any addition of inflammable cidandity 


matter; and this it does more or leſs readily, as the 


volatile alkali with which it was made was more or Q* __ 


leſs impure and oily, | 


The medical virtues of this kind of nitre have not Dr Ward, 
been inquired into. It ſcems to have made the prin- White drcy 


cipal ingredient in the famous Dr Ward's white drop, 
which was celebrated as au antiſcorbutic; with what 


juſtice thoſe who have tried it muſt determine. 


combing. 
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IV. With Calcaresus Barths. Theſe the nitrous acid Calcaregy; 
diſſolves into a tranſparent colourleſs liquor; but for this nitre. 


purpoſe it muſt be very much dilnted, or the ſolution will 
have a gelatinous conliſtence. This compound is not ap- 
plicable to any uſeful purpoſe. It has a very acrid 
taſte; and, if inſpiſſated, attracts moiſture from the air. 
If it is totally dried, it then reſembles an earthy mat- 


ter, which deflagrates very weakly, By diſtillation 


in a retort, almoſt all the acid may be expelled, and 


what little remains flies off in an open fire, 

Mr Pott, who has particularly examined the com- 
bination of nitrous acid with quicklime, fays that the 
acid ſuffered remarkable alterations by diſtillation from 
quicklime, and repeated cohobations upon it, By 


theſe experiments he obtained a falt more ſenſibly ſuſ- 


ceptible of cryſtallization and detonation, than what 
can be obtained by a ſingle combination. From his ex- 
periments it would ſeem, that nitrous acid, by this 
treatment with quicklime, was capable of being entire- 
ly decompoſed. | | | 


If a ſojution of chalk in the nitrous acid be evapo- 


rated to dryneſs, and then gently calcined, jt acquires 
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compoled | 


the property of ſhining in the dark, after having been 


expoſed to the ſun's rays, or even to the light of a 
This ſubſtance, from its inventor, is called 
Baldwin's phoſphorus; or, from its being neceſſary to 


keep it in a glaſs hermetically ſealed, phoſphorus her- rus. 


meticus. (See EanTHS). 
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V. With Argulaceous Earths and Magneſia. All that 


is known concerning the combinations of nitrous acid 
with theſe carths is, that the firſt produce aſtringent, 
and the ſecond purgative compounds, ſimilar to alum 


tallization. | 


VI. With Gold, —Till very lately it has been the o- 


and Epſom ſalt, and which are not ſuſceptible of cryſ- 


pinion of chemiſts, that the nitrons acid by itſelf was in- 


capable of acting upon this meta].—Dr Brandt, how- 
ever, produced before the Swediſh academy of ſcien— 
ces, a ſolution of gold in the nitrous acid, obtained 
in parting, by that acid, a mixture of gold and ſilver. 
—The mixed metal was boiled with aquafortis in a 


glaſs body fitted with a head and receiver, the liquor 


poured off, and the coction repeated with freſh parcels 
of ſtronger and ſtronger nitrous ſpirit, till all the ſil- 


ver was judged to be extracted. The laſt parcel was 


boiled down till the matter at the bottom looked like 
a dry ſalt; on boiling this in freſh aquafortis in cloſe 


veſſels, as before, a part of the gold was diflolved, 
But though gold is by) 


and the liquor tinged yellow, 
this means truly ſoluble in the nitrous” acid, the union 
is extremely ſlight; the gold being not only precipi- 
tated on the addition,of ſilver, but likewiſe ſpontane- 
ouſly on expoſure to the air,—Dr Lewis very juſtly 
obſerves, that this ſolution may have been often made 

| T unknown 
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unknown to the chemiſt who did ſo; and probably 
ogcaſioned the miſtakes which ſome have fallen into, 
who thought that they were in poſſeſſion of aquafor- 
tis capable of tranſmuting ſilver into gold. Notwith- 
ſtanding theſe autborities, Mr Kirwan is of opinion 
that the nitrous acid is in no caſe able io diſſolve 
gold; the metal being only intimately mixed or dif- 
tuſed through it. 


II. With Silver. Pure ſpirit of nitre will diſſolve its 


_ own weight of ſilver; and ſhoots with it into fine white 


75% 
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Colours 


produced 


are highly corroſive and poiſonous, 


cryſtals of a triangular form, conſiſting of very thin 
plates joined cloſely one upon another. Theſe cryſtals 
are ſomewhat deliqueſcent; of an extremely bitter, 
pungent, and nauſeous taſte; and, if taken internally, 
They melt in a 
ſmall heat, and form, on cooling, a dark-coloured maſs 
ſtill more corroſive, called /unar cauſtic, or lapis infer- 
nalis. 
aſſiſtance of warmth, in ſpirit of wine. 
Nature Curioſorum, tom. vi. there is a remarkable hi- 
ſtory of ſilver being volatilized by its combination with 
the nitrous acid. Four ounces of filver being dif- 
ſolved in aquafortis, and the ſolution ſet to diſtil in 
an carthen retort, a White tranſparent butter roſe in- 
to the neck, and nothing remaining behind ; by de- 


grees the butter liquefied, and paſſed down into the 


phlegm in the receiver. The whole being now pour- 
ed back into the retort, the ſilver aroſe again along 
with the acid. The volatilization being attributed to 
the liquor having ſtood in a laboratory where charcoal 
was bringing in, the experiment was repeated with a 
freſh ſolution of filver, and a little powdered charcoal, 
with the ſame event. 


Solution of filver in the nitrons acid ſtains hair, 
bones, and other ſolid parts of animals, and different 


by ſolution kinds of wood, of all the intermediate ſhades from a 


ol ſilver. 


light brown to a deep and laſting black. The liquors 
commonly ſold for ſtaining hair brown -or black, are 
no other than ſolutions of ſilver in aquafortis, fo far 
dilated in water as not ſenſibly to corrode the hair. 

It gives a permanent ſtain likewiſe to ſundry ſtones ; 


not only to thoſe of the ſofter kind, as marble, but to 


ſome of conſiderable hardneſs, as agates and jaſpers. 


The ſolution for this purpoſe ſhould be fully ſaturated 
with the metal; and the ſtone, after the liquor has 


been applied, expoſed for ſome time to the ſun, M. 


da Fay obſerves (in a paper on this ſubject in the 
French memoirs for 1723), that if the ſolution be 
repeatedly applied, it will penetrate into the whitiſh 
agate, or chalcedony, about one-twelfth of an inch: 
that the tincture docs not prove uniform, on account 


of the veins in the ſtone: that the colours, thus com- 


municated by art, are readily diſhinguithed from the 
natural, by diſappearing on laying the ſtone for a 


night in aquafortis : that, on expoſing it to the ſun 


afterwards for ſome days, the colour returns: that 
the ſolution gave ſomewhat different tinctures 1o dit- 
ferent ſtones; to oriental apate, a deeper black than 
tothe common chalcedony; to an agate ſpotted with 


yellow, a parple ; to the jade ſtone, a pale brownith ;- 


tothe common emerald, an opaque black ; to common 
yranite, a violet uncqually deep ; to ſerpentine ſtone, 
an olive ; to marble, a reddiſh, which changed to pur- 
ple, and fixed in a brown; that on flates, tales, and 


amianthus, it had no effect. 


Vor. . 


They readily diſſolve in water; and, by the 
In the Actæ 
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If a ſolution of ſilver be diluted with pore water, a 
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conſiderable quantity of pure mercury added, and the acid and : 
whole ſet by in a cold place; there will form by de. 1e combi- 


grees à precipitation and cryſtallization reſembling a 
little tree, with its root, trunk 2nd branches, called 
arbor Dianæ, or the philoſophic ſilver tree. Another kind 
of artificial vegetation inay be produced by ſpreading 
a few drops of ſolution of ſilver upon a glaſs plate, 
and placins in the middle a ſmall bit of any of the 
metals that precipitate ſilver, particularly iron, 
filver quickly concretes into curions ramifications all 
over the plate. | | 

Like other metallic 
the nitrous acid with ſilver is decompoſed by fixed and 
volatile alkalies, calcareous earths, and ſeveral metals, 
(ſee the Table of Affinities) ; but with ſeveral pecu- 
har circumſtances attending the precipitation. With 
metals, the ſilver is readily and copiouſly thrown down 
at firſt, but ſlowly and difficaultly towards the end. 


The menſtraum generally retains ſome portion of the 


ſilver, as the filver almoſt always does of the metal 


which precipitated it. For recovering the ſilver from 


_ aquafortis after parting, the refiners employ copper. 


The ſolution, diluted with water, is put into a cop- 
per veſſel, or into a glaſs one with thin plates of cop- 
per, and ſet into a gentle warmth. The ſilver begins 


immediately to ſeparate from the liquor in form of fine 


grey ſcales, or powder; a part of the copper being 


diſſolved in its place, ſo as to tinge the fluid more or 
leſs of a bluiſh green colour, 


The plates are now and 
then ſhaken, that ſuch part of the ſilver as is depo- 


ſired upon them may fall off, and ſettle to the bottom. 


nations. 
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ſolutions, this combination of Solution of 


ſilver de- 


compoſed. 


The digeſtion is continued till a freſh bright plate, 


kept for ſome time in the warm liquor, is no longer 
obſerved to contract any powdery matter on the ſur- 
face; when the liquor is poured off, and the preci- 


pitate waſhed with freſh parcels of boiling water. It 


is obſervable, that though the acid in this proceſs ſa- 


rurates itſelf with the copper, in proportion as it lets 


go the ſilver, yet the quantity of copper which it takes 


up is not near ſo great as that of ſilver which it de- 


poſits, One drachm of copper will precipitate three 
of ſilver, and ſaturate all the acid that held the three 
drachms diſſolved. | 


Calcareous carihs, as chalk 
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or quicklime, throw CharaQers 


down a part of the ſilver, but leave a very conſide- curiouſly 


rable part ſuſpended in the liquor. 


paſte, and expoſed to the ſun, it changes its white 


If the earth be marked on 


moiſtened with the ſolution into the conſiſtence of a the inſide 
of a glaſs 


by means 


colour to a dark purplith black; diſlin& characters ofthe ſun's 
may be exhibited on the matter, by intercepting a light. | 


part of the ſun's light by threads, flit paper, Cc. placed 
on the outſide of the glaſs. Culinary fire does not af- 
fect its colour: after the maſs has been exſiccated by 

this, it changes as before, on expoſure to the ſon, 
Mild volatile alkaline ſpirits, added to a ſolution of 
ſilver, precipitate but little, and cauſtic volatile alka- 
lies none, Pure fixed alkalics, and alkalies rendered 
cauſtic by quicklime, throw down the whole. Fixed al-. 
kalies impregnated with inflammable matter by calci— 
nation with animal coals, occaſion at firſt a conſide- 
rable precipitation ; but if added to a larger quantity, 
take up a great part of the metal again. Mr Mar- 
graaf relates, that edulcorated calces of ſilver totally 
diffolye, both in a lixivium of theſe alkalies and in vo- 
"4 3 latile 
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latile ſpirits ; and that the marine acid precipitates the 
ſilver from the volatile, but not from the fixed, alka - 
line ſolution, Kunckel reports that the calx precipi- 
tated by volatile ſpirits made with quicklime, fulmi- 
nates or explodes in the fire ; and that by inſpiſſating 
a ſolation of pure filver, melting the dry reſiduum, 
pouring it on ſpirit of urine ſuperſaturated with ſalt, 


and ſetting the mixture in a gentle warmth, a blood- 


Try -- 
Copper. 
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refiners who have large 


red maſs is produced, ſo tough as to admit of being 
wound about the fingers. | 

III. With Copper. The nitrous acid very readily diſ- 
ſolves this metal into a green -· coloured and very cauſtic 
liquor. The ſolution, it properly evaporated, will cry- 
ſtallize ; but the cryſtals are deliqueſcent, and there- 
fore difficult to be preſerved, The only uſe of this 
combination is for the preparation of the pigment cal- 
led verditer. Of this there are two kinds, the blue and 
green, The blue is by far the brighteſt colour, and 
conſequently the moſt valuable. It has been ſaid that 
this is obtained by precipitating a ſolution of copper 
by any calcareons earth; and therefore is ſold by the 
uantitics of ſolution of cop- 
per accidentally made. The ſolution is ſaid to be pre- 
cipitated by chalk, or whiting ; and that the precipitate 
is the beautiful blue colour called verditer. By this 


method, however, only the green kind can be obtain- 
The blue we have found to be of a quite different 


ed. 


nature, and formed by precipitation with a gentle heat 
from a ſolution of copper in volatile alkali. Sce the 
article COLOUR-MAKING. ; 


IV. With Iron. On this metal the concentrated ni- 


trous acid acts very violently, and plentifully corrodes, 


not take it up again. 


Tin. 
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Quickſilver 


fuppoſed to 
be extra- 
ed from 
lead, 


but docs not diſſolve it; the calx falling almoſt as faſt 
as diſſolved ; and when it is once let fall, freſh acid will 
If the acid was diluted at firſt, 
it takes up a conliderable porportion, provided the 
metal be leiſurely added, If the ſolution is perform- 
cd with extreme ſlowneſs, the colour will be green; 
but if otherwiſe, of a dark red. It does not cryſtal- 
lize ; and, if inſpiſſated to dryneſs, deliquates in the 
air. 

V. With Tin. Concentrated nitrous acid acts upon 
tin with great force, but only corrodes the metal into 
a white indiſſoluble maſs, In order to obtain a perfect 
ſolution of tin in the nitrous acid, the metal muſt be put 
in by very little at a time, and a diluted aquafortis 
made aſe of, This ſolution has been conſiderably uſed 
in dyeing, and is remarkable for heightening red co- 
lours of all kinds; but the ſolution made with aqua- 
repis is preferable. | 

VI. Hith Lead, Proof aquafortis, lowered with an e- 
qual quantity of water, diſſolves about half its weight of 
lead. On diluting the ſolution with a large quantity 


of water it turns milky, and depoſites great part of 
the metal. 


The ſolution ſhoots, upon exhaling part of 
the menſtruum, into ſmall pyramidal cryſtals with ſquare 
baſes, of an auſtere ſweet taſte. 

In the memoirs of the French academy for 1733, 
there is a particular account of an experiment, in which 
mercury is ſaid to have been extracted from lead by 


_ difſþlving in it the nitrous acid. During the difſolu- 
tion, there ſell a precipitate which is plainly proved 


to be mercury, and was looked upon to be one of the 
conſtituent parts of the lead ſeparated by this ſimple 
proceſs: it ſeems probable, however, that the mercury 


even a whole drachm at one doſe. 


in this caſe had been contained in the aquafortis ; for 
pure lead diſſolved in pure aquafortis gives no ſuch pre- 
cipitate. 

The cryſtals of lead in the nitrous acid, when 
thrown into the fire, do get deflagrate as other com- 
binations of this acid with*metallic or ſaline baſes; 


but crackle violently, and fly round, with great dan- 


ger to the by-ſtanders. If they are rubbed into very 
ne powder, they may then be melted without any 
danger. By repeated diſſolutions in freſh aquafortis, 
they at laſt form a thick fluid like oil, which cannot 
be dricd without great difficulty. This compoſition is not 


adapted to any particular uſe, and is a violent poiſon, 763 | 
VII. With Quickſilver. Aquafortis of ſuch a degree quickf- 
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of ſtrength as to take up half its weight of filver, diſ ver. 


which ſpontaneouſly ſhoots into white cryſtals. Theſe 
cryſtals, or the ſolution exſiccated, and moderately 
calcined, aſſume a ſparkling red colour ; and are uſed 


in medicine as an eſcharotic, under the name of red Red pres 


ſolves with eaſe above equal its weight of mercury in- 
to a limpid liquor, intenſely corroſive and poiſonous, 


precipitate, The precipitate has ſometimes been gi- pitate, 


ven internally, it is ſaid, in very large quantities; 


; But this would 
ſeem incredible; and the peſent practice does not 


countenance the taking of red precipitate inwardly. 


This ſolution ſeems to have been what gave the efficacy 


to Ward's white drop. 


When red precipitate is prepared in quantity, it is 
proper to diſtil the mercurial ſolution ; becauſe moſt 


of the aquafortis may then be ſaved. It is exceeding- 


ly pure, if by purity we mean its being free of any ad- 
mixture of vitriolic or marine acid ; but is conſiderably 
tainted with the inflammable principle of the mercury 
extricated during the diſſolution, In conſequence of 
this, it is very volatile and ſmoking ; which has gene- 
rally, though improperly, 
ſtrength in the nitrous acid, 


been taken as a ſign of 
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VIII. With Biſmuth. This ſemimetal is very readily Biſmutk. 


acted upon by the nitrous acid. Proof aquafortis diſſolves 
about half its weight of biſmuth. If the metal was ha- 
ſtily added, the ſolution proves of a greeniſh colour ; 
if otherwiſe, it is colourleſs and tranſparerit. Unleſs 
the acid was diluted with about an equal quantity of 
water, a part of the biſinuth cryſtallizes almoſt as faſt 
as it diſſolves. The metal is totally precipitated both 
by fixed and volatile alkalies. The laſt, added in 
greater quantities than are ſufficient for precipitation, 
take it up again. The liquor generally appears 


greeniſh; by alternate additions of the alkaline ſpirit 


and ſolution, it becomes bluiſh or purple. 


lies calcined with inflammable matter likewiſe diſſolve 
the biſmuth after they have precipitated it. 


Fixed alka- 
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The only uſe of this compound is for the precipi- Magiſtery 


tate, which is uſed as a coſmetic, under the name of ob 


mag iſtery of biſmuth. The common way of preparing 


i{(muths 


this is by diluting the ſolution very largely with water, 


upon which it turns milky, and a fine white precipi- 
tate falls, which is to be well edulcorated with water, 
and is then employed as a coſmetic both in waſhes and 
pomatums. £ 

Concerning the preparation of this coſmetic, Neu- 
mann obſerves, that there are ſandry variations,— 
Some (lays he) takes aqua- regia for the menſtruum ; 
and for the precipitant a ſolution of ſca-ſalt, alkalies, 


ſpirit 


Practice. 
ſpirit of wine, &e. Some mix with the ſolution of 


acid and bilmuth a ſolution of benzoin in ſpirit of wine, and 
its combi- thus obtain a magiſtery compounded of biſmuth and 


Nitrous 


nations henzoin. Others add a ſolution of chalk to the me- 
talline ſolution, and precipitate both together by al- 
kalics. I have made trial with a good number of dif- 
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any uſeful purpoſe, 
tracting with nitrous acid the ſoluble parts of calamine, 
which is an ore of zinc, the ſolution, inſpiſſated to 


ferent precipitants; and found, that with common 
fixed alkali and cauſtic alkali, with watery and vinous 
alkaline ſpirits, the magiſtery was white, and in con- 
ſiderable quantity; the liquor, after the precipitation 
with volatile ſpirits, appearing blue, That oil of vi- 
triol threw down a white precipitate very copiouſly : 
but that with ſpirit of ſalt,” or ſpirit of vitriol, the 


_ precipitate was in very ſmall quantity, in colour like 
the foregoing ; diſtilled vinegar making no precipita- 


tion at all. Com mon rectifie 


ſpirit of wine, and tar- 


tarized ſpirit, com mon water, and lime-water, gave 


white precipitates. Solutions of nitre, vitriolated tartar, 
ſal mirabile, alum, borax, common ſalt, ſal ammoniac, 
the combination of marine acid with calcareous earth, 
and terra foliata tartari, all precipitated the biſmuth 
white. With a ſolation of gold in aqua- regia the ma- 


giſtery proved grey; with a ſolution of the ſame metal 


in aqua-regia made with ſpirit of ſalt, the precipitate 
was likewiſe grey, and in ſmall quantity; with ſolu- 
tion of copper in aquafortis, white, and in very ſmall 
quantity, the liquor continuing blue; with ſolution of 


vitriol of copper, White; with ſolution of mercury ſub- 
limate, white and plentiful ; with ſolution of iron in 
amquaſortis, yellowith ; with ſolution of lead in aqua- 


fortis, and of ſagar of lead, white ; with ſolution of 
Zinc in aquafortis there was little precipitate ; and with 
ſolations of ſilver, tin, regulus of antimony, and of 
mercury, in the ſame acid, none at all.” | 
IX. With Zinc. Upon this ſemimetal the nitrous acid 
acts with greater violence than any other, and will for- 
ſake any other metallic ſubſtance for it. 
very ſoon diſſolved into a tranſparent colourleſs liquor, 


 Thecalces of flowers of zinc are likewiſe ſoluble in the 


nitrous acid ; but neither the ſolution of the flowers, 
nor of the metal itſelf, have been yet found applicable to 
Neumann remarks, that on ex- 


dryneſs, left a reddich brown maſs, which on digeſtion 
with ſpirit of wine exploded and burſt the veſſel. 

X. With Regulus of Antimony. The nitrous acid ra- 
ther corrodes than diſſolves this ſemimetal. The core 
roded powder forms a medicing,formerly uſed under 


the name of bezoar mineral, but now diſregarded. 
Regulus of 


XI. With Regulus of Cobalt. This ſemimetal diſſolves 
readily in the nitrons acid, both in its metallic form 
and when reduced to a calx, The ſolution is of a red 
Hence the nitrous acid furniſhes means of 


cobalt, how diſcovering this ſemimetal in ores after ſtrong calei- 
vilcovered nation; very few other calees being ſoluble in the ni- 


in ores, 


trous acid, and thoſe that are not influencing the 
colour. | 


XII. With Nickel. This ſemimetal is eaſily diſſolved 
by the nitrous acid into a deep green liquor; but neither 
this ſolution, nor indeed the ſemimetal of which it is 
made, has hitherto been found of any uſe, 


XIII. With Arſenic. This ſubſtance is readily diſſol- 


_ 


The whole is 


ved by the nitrous acid; which abſtracts the phlogiſton, 
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and leaves the pure arſenical acid behind. See below Nitrious 
Acid of Arſenic. acid and 


XIV. With Expreſſed Oili. Theſe, as well as all other ite cembi- 


fatty or unctuous ſubſtances, are conſiderably thickened ns 
and hardened by their union with the nitrous acid. 


771 
There is only one preparation where this combination Oils. 
is applied to any uſe. It is the wnguentum citrinum of v 772 
the ſhops. This is made by adding to ſome quantity Anb ten- 


of melted hog's-lard a ſolution of quickſilver in the he 


nitrous acid, The acid, though in a diluted ſtate, and 
combined with mercury, neveriheleſs acts with ſuch 
force on the lard, as to render the ointment almoſt of 
the confiſtence of tallow. 


XV. With Vinous Spirits. If highly rectified ſpirit of Spirit of 


wine and ſtrong ſpirit of nitre are ſuddenly mixed to- wine. 


any, the acid inſtantly becomes volatile, and is diſ- 
ipated with great heat and efferveſcence in highly 
noxious red fumes. If the acid is cautiouſly poured 

into the ſpirit, in the proportion of five, ſix, or even 

ten parts of ſpirit to one of acid, and the mixture di- 
ſtilled in a glaſs retort ſet in a water-bath, an exceed- 

ingly fragrant and volatile ſpirit comes over, uſed in 
medicine as a dinretic and cooler, under the name of 774 
ſpiritus nitri dulcis, This liquor is not acid; nor has spiritus ni- 
what remains in the retort any more the characteriſtics tri dulcis. 
of nitrous acid, which ſeems to be entirely decompoſed 

in this proceſs. (Sce the following article.) 775 
With the nitrous acid and ſpirit of wine, may alſo Nitrous . 
be made an exceedingly volatile liquor, called 7itrous ther. 
ether, to diſtinguiſh it from the vitriolic abovemen- 

tioned. The proportions of nitrous acid and ſpirit of 

wine to each other for nitrous ether, are two of the acid 

by weight to three of the ſpirit. Dr Black's proceſs. 

for making it is as follows. Take four ounces of 
ſtrong phlogiſticated nitrous acid ; and having cooled 

it by putting it into a mixture of ſalt and ſnow, or 

into water cooled very near the freezing point, by put- 

ws pieces of ice into it, he puts it into a phial, 

and pours upon it an equal quantity of water, likewiſe 

cooled very low, in ſuch a manner that the water may 

float as much as poſſible on the ſurface of the ſpirit, 

Six ounces of ſtrong ſpirit of wine are then put in, ſo 

as to float in like manner on the ſurface of the water; 

the phial is placed in a veſſe! containing cold water: 

and ſo great is the power of cold in reſtraining the ac- 

tion of bodies, that if the mixture was too cold, no 

ether would be produced; but at the temperature 

juſt mentioned, the ether begins to be formed in a few 

hours, with ſome little efferveſcence, and an expulſion 

of a ſmall quantity of nitrous air. We muſt provide 

for the eſcape of this elaſtic fluid, by having an hole 

in the cork, or the veſſel wonld be broken. The 

whole of the ether will be formed ina few days, and 

may be ſeparated from the reſt of the liquor by 

means of a funnel, ſhaped as in Pl. CXXXIV. 

fig. 8 4 3 a 77⁵ 
To procore the nitrous ether in large quantities, Woulfe's 
Mr Woulfe recommends the following proceſs, Put proceſs for 
into a retort four pounds of nitre, then mix together procuring 
four pounds of vitriolic acid, and three pounds five it in large 
ounces of ſpirit of wine. Theſe ate poured on the T9929 
nitre by adding only two ounces at a time: the vi- 

triolic acid acting on the nitre, produces a ſufficient 

degree of heat ; and the acid of the nitre uniting with 
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Practice. 


the ſpirit, forms a nitrous ether, which flies off from tioned for making ſpiritus nitri dulcis, à total decompo- Marine 
ſition of the acid ſcems to take place: for neither the 2cid and 


the mixture, and is condenſed in a number of veſſels 
placed in cold water,—To obtain good nitrous ether 
readily, and at one diſtillation, Mr Dollfuſs adviſes to 
diſtil four parts of nitre of manganeſe, four of vitriolic 
acid, and cight parts of ſpirit of wine, 

Macquer ſuppoſes that ether is the moſt oily part 
or quinteflence of ſpirit of wine, But it cannot be 
proved that cther contains any oil. And, befides, if 
this were the caſe, thoſc acids which have the ftrongelt 
attraction for Water would produce the greateſt quan- 
tity of ether; which is found not to be the caſe ; and it 
is moſt probable that cther is produced by a combitia- 
tion of ſome part of the acid with a portion, particu— 
larly the inflammable part, of the ſpirit of wine ; and 
it has been ſhown by chemical experiments, that every 
kind of ethrr contains a part of the acid employcd. 
Dr Black himſelf has formed cther without any ſpirit 
at all, by expoling nitrous acid highly phlopitticated 
for ſome months to the light of the ſun, This was 
owing to the attraction of the principle of inflamiza- 


bility ; which it is well known that light has the power 
of affording to bodies that attract it with force. 


Nitrous Acid DPECOMPOSED, 


I. By Eſſential Gilz., If equal quantities of ſtrong 
nitrous acid and oil of cloves are poured into the ſame 
veſſel, the mixture inſtantly takes fire; both acid and 


oil burning with great fury till only a light ſpongy coal 
remains. 


Dr Lewis obſerves, that this experiment 
dots not always ſucceed, and that there are but few 
vils which can be fired with certainty, without attend- 
ing to a particular circumſtance firſt diſcovered by M. 
Rouclle, and communicated in the French Memoirs 


its quantity of acid, the mixture efferveſces, ſwells, 
and a light fungous coal ariſes: a little more of the acid 
poured upon this coal ſets it inſtantly on fire, By this 
method almoſt all the diſtilled oils may be fired by ſpi- 
rit of nitre of moderate ſtrength. Expreſſed oils alſo 
ma / be ſet on fire by a mixture of the nitrous acid and 


oil of vitriol ; the uſe of which laſt ſeems to be to ab- 


ſorb the aqueous humidity of the ſpirit of nitre. 

I. By Charcoal, By this ſubſtance the nitrous acid 
cannor be conveniently decompoled, unleſs it is combi- 
ned with an alkaline or metallic baſe. For the purpoſe 
of decompoling the acid, common ſaltpetre is molt 
convenient. The proportions recommended by Dr 
Lewis for alkaliſating nitre, are four ounces of the (alt 
to five drachms of powdered charcoal, If theſe arc 
carefully mixed, and injected by little and little into a 
tubulated retort made red hot, and fitted with a large 
receiver and a number of adopters, a violent deflagra- 
tion will enſue on every addition, attended witha yreat 
quantity of air, and ſome vapours which «ll circulate 
for ſome time, and then condenſe in the veſſels, This 
liquor is called c/{ſus of nitre, If ſulphur is uſed inſtead 
ot nitre, the clyſſus is of a different kind, conſiſting of 
a mixture of the nitrous and vitriolic acids. The re- 


ſiduum, when charcoal is uſed, is a very ſtrong and pure 


alkali ; with ſulphur it is vitriolated tartar. To pre: 
vent the loſs occaſioned by the violent deflapration, 
when this operation is performed in open veſſals, Dr 
Black recommends to have the materials ſomewhat moiſt, 

III. By Vincus Spirits, In the proceſs already men- 


dulcified ſpirit itſelf, nor the acid matter left in the re- 
tort, ſhow any ſigns of deflagration with inflam mable 
matters, which is the peculiar characteriſtic of nitrous 
acid. | 

Mr Pott has given an analyſis of the oleaginous re- 
ſiduum of the Citiillation. Diſtilled by a ſtronger fire, 
it gave over a yellow, acid, fhghtly empyreumatic 
{p;rit ; which being ſaturated with fixed alkali, the 
liquor evaporated, and the dry neutral ſalt laid on 
burning coals, did not deflagrate, After this ſpirit a- 
role a red ermpyreumatic oil; and in the bottom of 
the retort was left a ſhining black maſs like ſoot ; which, 
burnt in a crucible, left a white fixed earth, convert- 
ible by a vehement fire into glaſs. Another parcel 
of the above reſiduum was evaporated to the conſiſt- 
ence of pitch, In this ſtate it gave a yellow tincture 
to ſpirit of wine, flamed vividly and quietly on burn- 
ing coals, and at laſt ſwelled up like bitumen. Ano- 
ther portion was ſaturated with alkaline ley, with 
which it immediately efferveſced, and then evapora- 
ted as the former. It gave, as before, a yellow colour 
to rectified ſpirit of wine, and a much deeper yellow to 


its comb. 


nations. 
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dulcificd ſpirit of nitre; and in the fire Ciſcovered no 


ſootſtep of detonation, M. Macquer ſuppoſes this acid 
to have been not the nitrous, but the acctous, which 
enters into the compoſition of the ſpirit of wine ; and 
his conjecture is now confirmed by late experiments. 


( 3. | Of the MakixE Acid and its Combinations. 


Tris acid is never, at leaſt very rarely, found but Marine + 


782 


in a ſtate of ſaturation with the mineral alkali ; in cid. 


which caſe it forms the common ſalt uſed in food, Al- 
moſt the only exception to this is human urine, and 
perhaps that of ſome other animals; for there the ma- 
rine acid is found ſaturated, not with the minera), but 
the common vegetable, fixed alkali. From being found 


in ſuch plenty in the waters of the ocean, it has the 


name of marine acid. 


58; 


It is commonly thought that this acid is no other Marine z 
than the vitriolic, ſomehow or other diſguiſed by the cid thougit 
inflammable principle; to which ſome have added ano- te be the 


ther, called by them a mercurial earth. 


ſame 


with 


The reaſons given for this ſuppoſition, however, 3 


are but very ſight, conſiſting chiefly in the reſem- 
blance between the volatile vitriolic acid and the ma— 
rine, both in the white colour of their vapours, and 
likewiſe the great volatility of both. As to the exiſt- 
ence of that principle called a mercurial earth, it hath 
never been proved ; and, till that time, can never be 
allowed to be an ingredient in the compoſition of any 
ſubſtance whatever. As we do not remember to have 
read of any experiments where the marine acid was 
directiy produced from that of vitriol, we ſhall con- 
tent ourlelves with relating one very remarkable fact 
which happencd to fall under our own obſervation. 


lic, 
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As vitrivlated tartar, or Glauber's ſalt, when fuſed A tren 
with charcoal duſt, is converted into an hepar ſu“ tation. 


phuris, attempts have been made on this principle 
to ſeparate the pure alkali from the reſiduum of Glau- 
ber's ſpirit of nitre and ſpirit of ſalt. In an attempt 


of this kind, which, by the bye, proved unſucceſsſul, 
as all others of the ſame kind muſt do, 30 or 40 


pounds 


"© 


Jr 2h 
30. 


4 % 
8 
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Practice. 
Marine pounds of the maſs for Glauber's ſalt were fuſed in a 
acid and (trong iron pot, with a ſufficient quantity of common 
its combi- coal powdered and ſifted. As the quantity of pow- 
nation. 
hindered from flowing into thin fnſion ; and, that the 
whole might be perfectly alkaliſated, it was frequent- 
ly ſtirred up with an iron ladle, and kept very inenſe- 
ly heated for ſome hours. The maſs was now taken 
out by means of an iron ladle, and laid on a flat ſtone ; 
and, as it was but half fluid, every ladlefni concreted 
into a black irregular ſaline maſs, which had the ap- 
pearance of a cinder ; but which, however, conſiſted 
of an hepar ſulphuris mixed with ſome coal-duſt. As 
there was a conſiderable quantity of this matter, and 
the ladlefuls were thrown at random above one ano- 
ther, it ſo happened, that between two or three of the 
pieces, a kind of chimney was formed, ſo that there 
being a ſmall draught of air through the interſtices, 
and the maſſes containing a quantity of coal- duſt, the 
internal parts were in a ſtate of ignition, while the ex- 


ternal were quite cold. From theſe ignited places a 


white fume aroſe ; which being collected on the colder 


maſſes, aſſumed the form of white flowers. Theſe were 


found to be gennine ſal ammoniac, compoſed of a vola- 
tile alkali and marine acid; both of which we have 
the greateſt reaſon to think were produced at that very 
time, aud that a double tranſmutation took place; 
namely, of the vitriolic acid into the marine, and of 
the fixed alkali into the volatile. Our reaſons for be- 
ing of this opinion are, 1. That the matter had been 
ſubjected to ſuch an extreme aud long continued heat, 
that, had any ſal ammoniac been pre exiſtent in the 
mixture, it muſt have certainly bcen diſſipated, as this 
ſalt always ſublimes with a degree of heat below ip- 
nition. 2. Though the matter was taken out of the pot 
of a very intenſe red heat, ſo that the ſaline part was 
evidently melted, yet no ammoniacal fume iſſued from it 
at that time, nor till the maſſes had been for ſome time 
expoſed to the air, and were become cool, excepting 
only thoſe interſtices where the air kept up a burning 


heat, by a ſmall draught being formed from the ſitua- 


tion of the ſaline maſſes, 3. In thoſe ignited places, 
when cool, the fixed ſalt was entirely decompoſed, 


neither alkaline ſalt, Glauber's ſalt, fixed alkali, nor 


ſalphur remaining; bat the whole was conſumed to a 
kind of ferruginous aſhes. We are therefore of opi- 
nion, that the marine acid and volatile alkali arc, in 
ſome caſes, mere creatures of the fire, and moſt com- 
monly produced at the ſame rime, from tne flow com- 
 buſtion of mineral ſubſtances. Hence, where heaps 
of hot cinders are thrown out, ſmall quantities of the 


true ſal ammoniac are always formed, when the ignited 


ones happen to fall in ſuch a manner as to occaſion a 
785 ſmall draught of air through them. 
Dr Prieſt- The marine acid, or ſpirit of ſalt, is weaker than 
Jey's obſer- either the vitriolic or nitrons ; though Dr Prieſtley 
e n hath obſerved, that, when concentrated to the utmoſt 
84. degree, in which ſtate it was perfectly inviſible and 
claſtic as air, it was then able to ſeparate the nitrous 
acid from an alkali. In ſome other caſes, too, it ap- 
pears not only ſtronger than the nitrous, but even than 
the vitriolic; of which we ſhall rake notice in courſe, 
— Mr Berthollet ſays, that he has been able alſo to 
procure the marine acid in a ſolid ftate, by diſtilling it 
in Mr Woulte's apparatus, kept perfectly cool with ice, 
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dered coal was pretty large, the maſs was thereby 
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The yellow colour of the marine acid is ſometimes Marine 
owing to iron, which may be precipitated from jt by acid aud 


means of an alkali, In certain caſes, however, it is * | 
obſeryed to have a much darker and nearly a brown {pat 
colour, without containing the ſmalleſt particle of this 
metal.—Mr Dollfaſs is of opinion, that the yellow co- 

lour of the marine acid is owing to a portion of de- 
phlogiſticated air which it generally contains, A pretty 

ſtrong proof that it emits this Kind of air indeed is, 

thai a candle will burn longer in a bottle containing 

ſome marine acid, than it will in an equal quantity of 

com mon air. 


I. To procure the Marine Acid by means of the Vi- 
| trivlic, 


6 
Put any quantity of ſea-ſalt into a tubulated glaſs- Spirit of 
retort, to which a large receiver is firmly luted, ha- ſea ſalt. 
ving a quantity of water in it, more or leſs as you 
want your ſpirit of falt to be more or leſs ſtrong. 
Having placed your retort in a ſand-bath, take of con- 
centrated oil of vitriol half as much as you put ſalt 
into the retort. Through the aperture in the upper 
part of the retort, pour a ſmall quantity of the vitrio- 
lic acid ; a violent efferveſcence will immediately a- 
riſe, and white vapours will aſcend, and come over into 
the receiver. Theſe vapours are the marine acid in 
its moſt concentrated ſtate; and, as they are very 
greedy of moiſture, they will unite with the water in 
a very ſhort time, unleſs too much oj] of vitriol is put 
in at once; in which caſe, part of them will be diſſi- 
pated through the ſmall hole in the receiver. When 
you perceive the firſt fames condenſed, add a little more 
oil of vitriol, taking care to ſtop the aperture of the 
retort as ſoon as you drop in the vitriolic acid, that 
the marine acid may not eſcape, Continue this by 
intervals, till your acid is all put in; and then make 
a very gentle fire, that the retort may be no warmer 
than the hand can bear. This degree of heat muſt 
be continued a long time, otherwiſe very much of the 
acid will be loſt. To perform this operation perfectly, 
no more acid ſhould be forced over, than what the wa- 
ter in the receiver can take up; and by this means 
the operator's patience will be rewarded with a vaſtly 
larger produce of acid than can be procured by haſty 
diſtillation, When the yapours become a little more 
fixed, a greater heat is neceſſary, but nothing equal 
to what the nitrous acid requires. For diſtilling ſpi- 
rit of ſalt, Mr Wiegleb recommends four — 5 of 
oil of vitriol to ſix of common ſalt.—It may alſo be 
obtained from the bittern remaining after the cry- 
ſtallization of common ſalt, by adding one pound of 
oil of vitriol to five of bittern, It may even be ob- 
tained from this liquid by ſimple diſtillation without 
any additional acid; but a violent fire will then be ne- 
ceſſary, and it is almoſt impoſſible to prevent the li- 
quor from ſwelling and running over the neck of the 
retort in the beginning of the proceſs, 787 
The marine acid cannot be procured by means of Why diſtil- 
combinations of the vitriolic acid with metallic and lation of 
earthy baſes, as the nitrons is ; for though, by means e 
of calcined vitriol, for inſtance, the marine acid is et- 8 
fectually expelled from its alkaline baſis, yet it imme - not ſuc- 
diately combines with the calx of iron left by the vi- ceed. 
triolic acid, and not only adheres obſtinately, but even 
ſublimes the metal; ſo that what little ſpirit can be 


6 


Practice. 
true dephlogiſticated ſpirit of ſalt, will paſs over, and Marine 
communicate a yellow colour to the air in the receiver; acid aud 
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Marine obtained, is never pure. This inconvenience is not 
acid and ſo great when uncalcined copperas is made uſe of: 


its combi- for the, marine acid has a very ſtrong atiraction to after which the latter is to be ſeparated from the re- its combi. 
Um. pater; which partly diſſolves its union with the me- tort. If the paper has been cloſcly applied, a quantity . 
talline calx. If gypſum is nſed, inſtead of calcined of the air will now ruſh out with ſome violence; a cork 
vitriol, not a drop of ſpirit will be obtained. Alum mult 3 er * = into it, and 22 2 
and ſal catharticus amarus amſwer better. cðäaciver applicd, having in like manner two drachms of 
| T 1 „ water in it, which will alſo be filled in a ſhort time ; 
$1. 16 procere (06 Hearne Ace by moons 6f the and thus may ſeveral phials full of this aerial acid be 
183 | Nitrous, procured in a ſhort time, Care ſhould be taken, that 


Aqua-regis Take equal quantities of ſea · ſalt and Glauber's ſpi- the retort be placed in ſuch a manner as that any drops 


rit of nitre; put the ſalt into a retort, and pour on it 
the nitrous acid; let them ſtand for 10 or 12 hours; 
then diſtil with a gentle heat; an acid liquor will come 
over, which is a compound of the nitrous and marine 
acids, called aqua-regis, When the diſtillation is fi- 


o liquid which chance to ariſe may fall down again in- 
to it, The water put into the receivers ſeems to con- 
denſc the vapours of the marine acid; and it is moſt 
proper to uſe ſmall receivers, on account of the great 
quantity of vapour which is loſt at every operation. 


niſhed, and the veſſels cooled, pour back the diſtilled 
liquor on the maſs which is left on the retort, and 
diſtil again: the ſecond produce will be more of the 


The effects of this dephlogiſticated marine acid, Properties 
which can ſcarcely be condenſed into a liquid, are, 1. of dephle- 
The lute is corroded in diſtillation, and the corks be- giſticated 


kalt per ſe. 


nature of ſpirit of ſea-ſalt than the former. Continue 
to do this, pouring the diſtilled 15 either on the 
maſs left in the retort, or upon fre 

obſerve that no nitrous acid ariſes. No experiments 
have been made on this ſpirit of ſalt, by which we can 
judge whether it is different from that procured by the 
vitriolic acid or not, 


III. To procure the Marine Acid, by diſtilling Salt 
per ſe. | | 

Pur into a retort any quantity of common ſalt which 
has not been dried, and diſtil in a ſand-heat till no- 
thing more will come over, In the receiver you will 
have a liquor conſiderably more acid than vinegar, in 
weight : wa the fourth part of the ſalt employed, 
On the dry ſalt left in the retort, pour ſome water, 
ſomewhat leſs in quantity than the liquor which came 
over. Let it ſtand till the ſalt has thoroughly imbi- 
bed the moiſture, and then diſtil again. You will again 
have an acid, bit weaker than the former. Repeat 
this ſix or ſeven times; after which you will obtain 
no more matine acid in this way. It has been thought 
that ſea-ſalt was capable of total decompoſition. by 


come yellow, as from aquafortis. 


ſea-ſalt, till you 


2. Paper coloured 
with lacmus becomes nearly white, as well as all vege- 


table red, blue, and yellow flowers; and the ſame 
change is likewiſe produced upon the green colour of 
vegetables; nor can any of theſe colours be recovered 
either by alkalies or acids. 3. Expreſſed oils and ani- 


mal fats, expoſed to the vapour, become as tenacious 


as turpentine, 4. Cinnabar grew white on the ſur- 


face ; and when it was waſhed, a pure ſolution of corro- 


ſive ſublimate was obtained; but ſulphur was not 
changed. 5. Green vitriol became red and deliqueſ- 


cent; but white and blue vitriol remained unchanged, 


6. Iron filings were diſſolved ; and on evaporating the 
ſolution to dryneſs, common muriatic acid was obtain- 
cd by diſtillation with marine acid. 7. In like man- 
ner all the metals, even gold itſelf, were diſſolved ; and 
by precipitation with volatile alkali, the ſolution of 
gold yielded aurum fulminans. 8. Thecauſtic volatile 
alkali produced a white cloud, and emitted a number 
of air-bubbles, which on burſting diſcharged an elaſtic 
vapour. 9. Fixed aJkali was changed into common 
ſalt, which decrepitated in the fire. 10. Arſenic be- 
came deliqueſcent, inſects died, and fire was inſtanta- 


means of moiſture alone; but that is found to be a neouſly extinguiſhed in the vapour. O03 2 

miſtake, The reaſon of any acid being procurable in Theſe phenomena proceed from the ſtrong attrac- Miſtake of . 

this way, is the impurity of the common ſalt, which is tion of dephlopiſticated marine acid for the p logiſton Stahl ac- 1 

always mixed with a quantity of ſal catharticus ama- it has loſt; and which is one of the eſſential parts of it, counted 5 

rus, and of marine acid combined with magneſia, from without which it can ſcarce at all be condenſed into a r 55 

which laſt it is ſeparable by moiſture. If a pure ſalt liquor. Perhaps (ſays Mr Scheele) Stahl obtained 5 

be formed by combining marine acid with ſalt of ſoda, ſuch a dephlogiſticated muriatic acid by means of iron; 1 

no ſpirit will be obtained. a "ou - yellow 2 5 = cork was led to ſup- - 

| | 0 . 2 1 oſe that the muriatic acid had been changed into the FE, 

8 IV. To dephlogiſticate the Marine Acid. 3 Loca If you make a mixture of ee muria- - 

Marine a- The marine acid, when mixed either with that of tic acid, or diluted vitriolie acid, and alcohol; and af- 5 

vid de- nitre or with manganeſe, loſes that peculiar ſmell by ter ſome days digeſtion diſtil it by a gentle fire, no ef- : 

phlogiſti- which it is uſual! Altingniſhed, and acquires one much ferveſcence enſues : but the ſpirit of wine goes over; 1 

_ more volatile and ſuffocating, When mixed with the and, what is very remarkable, has a ſtrong ſmell of 5 

ng former, the compound is called aqua<regia; when ſab- nitrous ether. | 2d 7% = 

| . jected to the action of manganeſe, the product is called A new ſalt has been produced by Mr Berthollet from New ſalt - 

791 Mdephlogiſticated ſpirit of ſalt. The method of procuring the union of dephlogiſticated ſpirit of ſalt with vege- relembling 5 

Schcele's this acid recommended by Mr Scheele is as follows: table alkali. This appears to be of the nitrous kind, vitre by 4 

method of Mix common muriatic acid in any quantity with levi- as having a cool taſte and detonating ſtrongly in the 1 1 

dephlogil- gated manganeſe in a glaſs retort ; to which lute on fire. The compound was in very ſmall quantity, and | 
ann ua with blotting paper a receiver capable of containing ſeemed to require more pure air for its compolition than 
meſe. bar abont 12 ounces of water. Put about two drachms of an equal bulk of acid. The greateſt part of the ſalt 


liquid into it; and in about a quarter of an hour, or produced was the common {alt of Sylvius, or digeſtive _ 
ſome what more, a quantity of claltic fluid, which is the ſalt, formed by a combination of the phlogiſticated ma- 
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rine acid with alkali. Six parts of the dephlogiſticated 
acid are required to 
When the fixed alkali is employed, ſome of the dephlo- 
giſticated acid eſcapes with the pure air; and in gene- 
ral, when not expoſed to a bright heat, the ſalt we ſpeak 
of is formed. Some of the dephlogiſticated acid re- 
mains in its proper form after the ſalt is made, and 


may be ſeparated by the volatile alkali. It is to be ob- 


gde Aire: produces the extrication of the dephlogiſticated air*), 


ſerved, that if the cauſtic alkali be employed, and the 
ſolution much concentrated, even though not under the 
influence of a bright = (for it is the light which 


ligy, U 36, 4 great efferveſcence will enſue, and a quantity of de- 


5 ſes. 
\ 


phlogiſticated air eſcape ; whence of conſequence, little 
ſalt can be obtained. | 
This ſalt is ſoluble in greater quantity in hot than in 
cold water; and not only detonates like nitre, but with 
much greater violence, The reaſon is, that, like ni- 
tre, it not only contains dephlogiſticated air, but has 


it in greater quantity; an hundred grains of ſalt giving 


75 of air. Attempts have been made to procure gun- 


powder by means of this ſalt, but as yet they have been 
. attended with lirtle ſucceſs. Pa 


The other properties of this ſalt as yet diſcovered 
are, that it ſhoots into rhomboidal cryſtals ; it does not 
precipitate mercury, ſilver, or lead, from their ſolu- 
tions in nitrous acid; and it gives out its air again in 
ſach a pure ſtate as ſcarcely to be paralleled in any other 


ſubſtance. 


Wich the mineral alkali the dephlogiſticated acid 
forms a deliqueſcent ſalt, ſoluble in ſpirit of wine; and 


which, even in a fluid ſtate, detonates with burning 


charcoal. With lime, when ſo far quenched that the 
air in its interſtices is ſeparated, the dephlogiſticated 
acid unites but weakly. It may be recovered from 


the lime, however, provided the light be obſcure, with 
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very little loſs, and almoſt unchanged. 
Marine Acid COMBINED, 


I. With Vegetable Fixed Alkali. This combination is 
accidentally formed after the diſtillation of volatile 
ſalts, by means of ſalt of tartar (ſee Mlaline Salts). It 
was formerly known by the name of /a/ digeſtivus Syl- 
vii; and a proceſs for waking it was inſerted in the 
diſpenſatorics, under the name of /piritus ſalis mari- 
ni coagulatus; but as it has been found to pofleſs no vir- 


tues ſuperior, or even equal, to common falt, it is 
fallen into diſuſe. | | 


| Theeryſtals of this kind of ſalt are not cubical, like 
thoſe of common ſalt, but parallclopipeds, and if thrown 
into the fire crack and leap about with violence. They 


are ſoluble in greater quantity by hot water than cold; 


and therefore are cryſtallized by evaporating the ſolu- 
tion to a pellicle, and then letting it coo], —lIt is very 
remarkable, that though by a dire& combination of 
Vitriolic acid with vegetable fixed alkali, the ſalt called 
vitriolated tartar is formed; yet if this alkali is once 
ſaturated with ſpirit of ſalt, ſo as to form a /al digeſli- 


v45, upon the decompoſition of this falt by means of- 


oil of vitriol, the reſiduum of the diſtillation will not 
be a vitriolated tartar, but a ſalt eaſily ſoluble in water, 
and which bears a ſtrong reſemblance to Glauber's 
ſalt. Whether, by means of ſpirit of ſea-ſalt, the 
vegetable alkali could be converted into the mineral, 


er (alt of ſoda, is a queſtion well worthy of being ſolved, 


ive their air to one of the ſalt.” 
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II. With Minenal Alkali. This combination is the Marine 
common alimentary ſalt, and is never made but for ex- 20 id and 
periment's ſake ; as the marine acid cannot be had but“ combi- 
from ſea-ſalt. For the extraction of this ſalt from ſea - 


water, ſee the article SALT. | 


— — 
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III. With Velatile Alkali, The produce of this com- Sal amme- 


bination is the common ſal ammoniac, which is uſed niac. 


in different arts, and which has the property of making 
tin unite very readily with iron and copper, ſo is much 


uſed by copperſmiths and in the manufactory of tinned 


iron. | | | 

Sal ammoniac is uſually ſold in large ſemi-tranſparent 
cakes, which are again capable of being ſublimed into 
maſſes of the like kind. If they are diſſolved in water, 


the ſalt very eaſily ſhoots inte ſmall cryſtals like fea- 


thers. Expoſed to a moiſt air, it deliquates. It is one 
of the ſalts which produces the moſt cold by its ſolu- 
tion; ſo as to ſink the thermometer 18 or 20 degrees, 
or more, according to the temperature of the atmo- 
ſphere. According to Mr Gellert, a ſolution of ſal 


ammoniac has the property of diſſolving reſins. Ac- | 
to Neumann, the volatility of ſal ammoniac is 


cordin 
ſo much diminiſhed by repeated ſublimations, that at 
laſt it remains half fluid in the bottom of the ſublime- 
ing veſſel. In its natural ſtate, it ſublimes with a de- 


gout heat neceſſary to melt lead. Pott ſays, that a 


mall quantity of ſa} ammoniac may be produced by 


diſtilling ſea-ſalt with charcoal, or with alum, or by 


diſtilling marine acid with Armenian bole. The ſame 
author affirms, that the inflammability of ſulphur is de- 
ſtroyed by ſubliming it with twice its quantity of ſal 
ammoniac, 


The method of making this ſalt was long unknown ; How 


and it was imported from Egypt, where it was ſaid 


to be prepared by ſublimation from ſoot alone, or 


from a mixture of ſea-ſalt, urine, and ſoot. That it 
ſhould be produced from ſoot alone is very impro- 
bable; and the other method, from the known prin- 
ciples of chemiſtry, is abſolutely impoſſible. The 
cempoſition of this ſalt, however, being once known, 


there remained no other deſideratum than a method 


of procuring thoſe competent parts of ſal ammoniac 
ſufficiently cheap, ſo as to afford ſal ammoniac made 
in Britain at a price equally low with what was im- 


ported. The volatile alkali is to be procured in plenty 


from animal ſubſtances or from ſoot ; and the low 
price of the vitriolic acid made from ſulphur affords 


an caſy method of decompoſing ſea- ſalt, and obtaining 


Its acid at a low rate. A fal ammoniac work has, ac- 
cordingly, been eſtabliſhed for ſeveral years paſt in Edin- 
burgh; the principal material made choice of for pro- 
curing the volatile alkali is foot; and though no per- 
ſons are admitted to ſee the work, the large quantities 


of oil of vitriol brought into it, and the quantities of 


genuine ſal mirabile which are there made, evidently 
ſhow that the proceſs for making ſal ammoniac alſo 
produces Glauber's falt, by the decompolition of com- 


mon ſalt by means of vitriolic acid. The method of 


conducting the proceſs is unknown; but it is plain 
that there can be no other difficulty than what ariſes 
from the volatility of the yapours of the alkali and of 
the marine acid. In the common way of diſtilling thoſe 
ſubſtances, a great part of both is loſt ; and if it is at- 
tempted to make ſal ammoniac by combining theſe 


two when diſtillcd by the common apparatus, the pro- 
g — — Re 
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duce will not pay the coſt; a little ingenuity, how- 
ever, will eaſily ſuggeſt different forms and mate- 
rials for diſtilling-veſſels, by which the marine acid 
and volatile alkali may be ugited without loſing a par- 
ticle of either. | 

If a ſolution of vitriohe or Glauber's ſecret ſal am- 
moniac is mixed with ſca-ſalt, the vitriolic acid ſeizes 
the alkaline baſis of the ſca-ſalt, and cxpels the marine 
acid; which immediately unites with the volatile alkali 
left by the vitriolic acid, aud forms a true ſal ammo- 


niac. If this ſolution is now evaporated to dryneſs, and 


the ſaline maſs ſublimed, the ſal ammoniac riſes, and 
leaves a combination of vitriolic acid and mineral al- 
kali at the bottom. This fixed maſs being diſſolved, 
filtered, and evaporated, affords Glauber's ſalts. This 
has ſometimes been thought a preferable method of 


making ſal ammoniac, as the trouble of diſtilling the 


7; 
Fired (al 
ummoniac. 
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Solution of 


marine acid was thercby prevented ; but it is found 


vaſtly inconvenient on another account, namely, that 


when ſal ammoniac is mixed with any fixed ſalt, it is al- 
ways more difficult of ſublimation, and a part of it 
even remains entirely fixed, or 7 deſtroyed, The maſs 
of Glauber's ſalt alſo, by reaſon of the inflammable 


and oily matter contained in impure volatile alkalics, 
is partly changed into a ſulphurcous maſs, ſs that the 


ſolution refuſes to cryſtallize; at leaſt the operation is 


attended with intolerable trouble. 


IV. With Earths. The combinations of this acid 


with carths of any kind have never been found applica-. 


ble to any purpoſe, and therefore they are ſeldom made 
or inquired into. The combination with calcareous 
earth is indeed pretty frequently made accidentally, in 


the diſtillation of volatile alkali from ſal ammoniac 


by means of chalk or quicklime. When melted in 


a crucible and cooled, it appears luminous when 


ſtruck, and has been called phoſphorus ſcintillans. See 
EARTHS. | 
V. With Cold. The marine acid has no action on 


old in ſpi- gold in its metallic ſtate, in whatever manner the acid 


rit of ſalt. 


be applicd ; but if the metal is previouſly attenuated, 
or reduced to a calx, either by precipitation from aqua- 


regis or by calcination in mixture with calcinable me- 


_ tals, this acid will then perfectly diſſolve, and keep it 


permanently ſuſpended, Gold, precipitated from aqua- 
regis by fixed alkalies, and edulcorated by repeated 


ablutions, may be diſſolyed even in a very weak ſpirit 


of ſalt by moderate digeſtion. This ſolution appears 
of the ſame yellow colour as that made in aqua-regis; 
gives the purple ſtain to the ſkin, feathers, bones, 
and other ſolid parts of animals; the ſame violet ſtain 
to marble; and ſtrikes the ſame red colour with tin, 
Even when common aqua-regia is made uſe of for the 


menſtruum, it ſeems to be chiefly by the marine acid 


in that compound liquor that the gold is held in ſolu— 
tion, In diſtillation the nitrons acid ariſes, and the 
marine acid remains combined with the gold ina blood- 
red mals, ſoluble, like molt of the coinbinations of me- 
tallic bodies with this acid, in ſpirit of wine. If, to- 
wards the end of the diſtillation, the fire is haſtily 
raiſed, part of the gold diſtils in a high ſaffron- coloured 
liquor; and part ſublimes into the neck of the retort 
in cluſters of long (lender cryſtals of a deep red colour, 
fuſible in a ſmall hear, deliquating in the air, and eaſily 
ſoluble in water. By repetitions of this proceſs the 


whole of the gold may be elevated, except a ſmall. 


2 — 


* 


quantity of white powder whoſe nature is not known, Marine 


his red ſublimate of gold is ſaid to be calily fuſible acid aud 


with the heat of one's hand, and to be ſhown by the it“ combi- 
Papiſts for the blood of St Januarius; the ſablimate ee 
contained in a phial, being warmed by the hands of 800 
the pricſts who hold it, conſtitutes the miracle of that Blood of 5t 
ſaint's blood melting on his birth-day. Januarius, 
VI. With Silver. Strong ſpirit of ſalt corrodes leaf- 901 


ſilver into a white powder, but has no effect on filings er 


or larger maſles of the metal. If applied in the form 

of vapour to maſſes of ſilver, and ſtrongly heated at 

the ſame time, it readily corrodes them. Thus, if file- 

ings, grains, or plates, of ſilver are mixed with about 

twice their weight of mercury ſublimate, and expoſed 

to a moderate fire, in a retort, or other diſtilling veſſel, 

a part of the marine acid in the ſublimate will be ſcpa- 

rated and unite with the flyer, leaving the mercury 

to ariſe in the form of mercurius dulcis. Marine acid 

is commonly ſuppoſed to be incapable of diſſolving ſil- 

ver into a liquid ſtate; but Henckel relates, that it red 

ſilver ore, which conſiſts of filver intimately mixed 

with red arſenic, be digeſted in ſpirit of ſalt, the G6l- 

ver will be extracted and kept permanently diſſolved. ba 
The combination of marine acid with ſilver is called Tuna cors 

luna cornea, The moſt ready way of preparing it is by nea. 

diſſolving ſilver in the nitrous acid, and then adding 

ſpirit of ſalt, or a ſolution of ſea-ſalt, when a precipitation 

inſtantly enſues; the marine acid expels the nitrous, 

and uniting with the filver, falls to the bottom in 

form of a white powder. The ſame precipitation 

would take place, if a ſolution of ſilver was made in the 

vitriolic acid. | | 


5 Se, 
Luna cornea weighs one-fourth more than the ſilver Its proper. 


employed; yet, when perfectly waſhed, it is quite in- ties. 
ſipid to the taſte. It does not diſſolve in water, ſpi- 


Tit of wine, 'aqua-fortis, or aqua-regis; but is in ſome 


ſmall degree acted upon by the vitriolic acid. It 
melts in the fire as ſoon as it. grows red-hot; and, on 
cooling, forms a ponderous browniſh maſs, which be— 
ing calt into thin plates, becomes ſemitranſparent, and 


ſomewhat flexible, like horn; whence its name /una 


cornea. A ſtronger fire does not expel the acid from 
the metal, the whole concrete either ſubliming entire, 
or paſſing through the crucible. It totally diſſolves in 
volatile alkaline ſpirits without any ſeparation of the 


metal. Expoſed to the fire in a cloſe copper veſſe], 


it penetrates the copper, and tinges it throuphout of 
a ſilver colour. Kunckel obſerves, that when carefully 


prepared, melted in a glaſs veſſel, and ſuffered to 


cool ſlowly, to prevent its cracking, it proves clear 
and tranſparent; and may be turned into a lache and 
formed into elegant figures. He ſuppoſes this to be 


the preparation which pave riſe to the notion of mal- 


leable glaſs. | „ 

VII. With Copper. In the marine acid, copper diſ- 
ſolves but ſlowly. The ſolution, if made without heat, 
appears at firſt brown; but, on ſtanding for ſome time, 
depoſits a white ſediment, and becomes green. On 
adding freſh copper, it becomes brown again, and now 
recovers its greenneſs more ſlowly than before. The 
white ſediment, on being barely melted, proves pure 


Copper: 


and perfect copper of the ſame colour as at firſt, Cop- 


per calcined by fire communicates a reddith colour to 
this acid, 


VIII. With Iron, The marine acid acts upon iron 
| | leſs 


Bog 
Iron. 
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acid and fo much; nevertheleſs, it attacks the metal briſkly, ſo 


its combi- 29 to raiſe conſiderable heat and efferveſcence, and di- 


tions. ſolvc it into a yellow liquor. During the ſolution, an 
inflammable vapour ariſes as in the ſolution of this me- 

tal by vitriolic acid. This folution of iron does not 
cryſtallize. If it is evaporated, it leaves a greeniſh 

2-6 falinemaſs, which is ſoluble in ſpirit of wine, and runs 


Iron volati- in the air into a aſtringent yellow liquor. On di- 


lized. ſtillation, ſome of the acid ſcparates, and towards the 
: end of the operation the ſpirit becomes yellow, This 
is followed by a ycllowith, or decp reddiſh ſublimatce, 
which gliſtens like the ſcales of fiſhes; leaving be- 
hind a ſubſtance which eonliſts of thin, gloily plates, 
$97 like talc. g | : a : 
Tinctura The ſolution of iron in ſpirit of ſalt, with the addi- 
martis. tion of ſome ſpirit of wine, is uſed in medicine as a 


corroborant, under the name of tindura martis. 
ſublimate of iron is alſo uſed for the ſame purpole, 

and called ens veneris, or fiores martiales. It is com- 
monly directed to be prepared by ſubliming iron fi- 

lings and ſal ammoniac together. In the proceſs, the 
23 fal ammoniac is partly decompoſed, and a cauſtic al- 
Flores mar- kaline liquor diſtils. Then the undecompoſed fal am- 
nale. moniac, and the martial ſublimate abovementioned, 
ariſe together. The ſublimate has a deeper or lighter 
yellow colour, according as it contains more or leſs iron. 


The name ens veneris is improper. It was given by Mr 


Boy le, who diſcovered this medicine, He imagined it to 

| hea preparation of copper, having made uſe of a colco- 

thar of vitriol containing both iron and copper. A me- 

2d $93 dicine of this kind was lately fold with great reputation 
Beltuchef's on the Continent, under the name of Beſtuchef*s nervous 
tiuture. ſincture. It was introduced by M. Beſtuchef Field Mar- 
ſhal in the Ruſſian ſervice : but not long after it came 
into vogue in Pruſſia and other northern Kingdoms of 

Europe: it made its appearance alſo in France, under 

the name of General de la Mitte's golden drops. This 
happened through the infidelity of Beſtuchef's opera- 

tor, who, for a ſum of money, violated the oath of 


ſecrecy he had taken to Beſtuchef, and diſcovered the 
To the latter it proved a very 


ſecret to de la Motte. 
_ Valuable acquiſition ; for he not only procured a pa- 
tent for it from the king of France in 1730, with the 
excluſive privilege of ſelling it, but had a handſome 
penſion {ſettled upon him; ſelling his medicine beſides 
zd 803 à half a Louis d'or per phial, | | 
Miſtakes The attention of the public was particularly drawn 
concerning to theſe drops, by their remarkable property of loſing 
Gs their yellow colour in the ſun, and regaining it in 
the ſhade, which induced many to believe that they 
contained gold; and in which opinion they were en- 
couraged by de la Motte. Even chemiſts of no little 
repatation were deceived by this appearance; and M. 
Beaume, imagining he had diſcovercd the ſecret, pub- 
liſhed a preparation to the world as the true arcanum 
of la Motte's drops. It conſiſted of a calx of gold 
5 from aqua-regia by means of fixed al- 
ali, and rediſſolved in nitrous acid, to which was ad- 
ded a large quantity of ſpirit of wine. Others, how- 
ever, who could find nothing but iron by an analyſis 
ath gos of the drops, refuſed their aſſent; and at length, in 
True me- 1730, M. Beaume's miſtake was made evident by the 
thod ofpre- publication of the proceſs at the deſire of the empreſs 
Fang it. of Ruſſia, who gave 3000 rubles for the receipt. The 
original recipe is perplexcd, tedious, and cxpenſixe ; 
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leſs vehemently than the nitrous, and does not dillojve 


aud drawing it off by a gentle diſtillation after a few 


The 


ferent circumſtances of the proceſs, 


481 
bat when deprived of its ſuperfluous parts, is nearly Marine 

as follows, Six pounds of common pyrites and twelve acid and 
of corroſive ſublimate are to be triturated together, its combi - 
and then ſublimed ſix or eight times till all the mer- n 
cury is expelled. The reſiduum is to be boiled three 

times with thrice its quantity of water, and as often 

filtered, and laſtly, diitilled to dryneſs. By increa— 

ſing the fire, a martial ſalt is at laſt ſublimed into the 

neck of the retort; to three drachms of which are to 

be added 12 ounces of highly rectified ſpirit of wine, 

and the whole expoſed to the rays of the tun, This 

the yellow tincture ; but there was alſo a white one, 

which, however, ſeems to be but of little value. It is 

made by pouring on the reſiduum of the laſt ſublima- 

tion twelve pounds of highly rectified ſpirit of wine, 

days digeſtion, —Mr Klaproth imagines, from the fol- iS 
lowing experiment, that Beſtuchef's tincture abſorbs abſorb _ 
phlogiſton from the rays of the ſun, He poured a phlogiſton 
few drops of a ſolution of tartar into two ounces of from the 
diſtilled water, and divided this into two parts. Into ſun'e 751% 
one glaſs having poured a few drops of the tincture 

that had engt been expoſed to the ſun, the iron was 
precipitated in the uſual form of a yellow ochre ; but 


on treating in the ſame manner a portion of the tinc- 


ture that had been expoſed to the ſolar rays, the pre- 
cipitate fell of a bluiſh green colour, Es 8099 
IX. Wih Tin. Though the concentrated marine acid Solution of 
has a greater attraction for tin than any other acid, it tin. 
does not readily diſſolye this metal while the acid is in its 
liquid ſtate; but may be made to diſſolve it perfectly 
by the addition of a ſmall quantity of ſpirit of nitre. 
Neumann obſerves, that an ounce of ſpirit of ſalt, with 


only a ſcruple of ſpirit of nitre, diffolyed tin perfectly: 


but on inverting the proportions, and taking a ſcruple 
of marine acid to au ounce of the nitrous, four ſcru- 
ples, or four and an half, of tin, were diſſolved into a 


thick pap; ſome more of the marine acid being gra- 


dually added, the whole was diſſolved into a clear li- 

quor. In making theſe ſolutions, a ſmall quantity of 

black matter uſually ſubſides. 175 9 455 
The ſolution of tin is ſometimes colonrleſs ; ſome- 

times of a bluiſh, or ycllow colour, according to dif- 

It is of the 

greateſt conſequence in dyeing, by not only heighten- : 

ing the colours, but i any them more durable (See 

DyEINO). It ſhoots into ſmall cryſtals; and, if in- 

ſpiſſated, deliquates in the air. TD 810 
Marine acid in its concentrated ſtate volatilizes tin, Smoking 

and forms with it a thick liquor, which, from its in- liquor of 

ventor, is called ſmoking liquor of Libavius. To pre- Libavins. 

pare this ſmoking liquor, an amalgam muſt be made | 

of four paris of tin and five of mercury. This amal- 

gam is to be mixed with an equal weight of corro- 

five mercury, by triturating the whole together in 

a glaſs mortar. The mixture is then to be put into a 

glaſs retort, and the diſtillation performed with a fire 

gradually increaſcd. A very {ſmoking liquor paſtes 

into the receiver; and towards the end of the diſtil- 

lation, a thick, and even concrete matter. When 

the operation 1s finiſhed, the liquor is to be poured 

quickly into a cryſtal glaſs-bottle, with a glaſs ſtopper, 

When this bottle is opened, a white, copious, thick, 

the poignant fume iſſues, which remains long in the 

air without diſappearing. £ TIER pm 
The acid in this 1iquor is far from 


being ſaturated, 
TE | 


aud. 
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and is capable of ſtill diſſolving much 4in in the ordi- 
nary way. From this imperfect ſaturation, together 
with its concentration, proceeds partly its property of 
ſmoking ſo conſiderably: neverthelel(s, Ge other 
cauſc probably concurs to pive it this property ; for 
though it ſmokes infinitely more than the mott con- 
centrated ſpirit of ſalt, its yapours arc, notwithſtand- 
ing, much leſs elaſtic. It has all the other properties 
of concentrated marine acid when imperfectly ſaturated 
with tin. If it is diluted with much water, moſt of 
the metal ſeparates, in light white flocks, In dycing, 
it produces the ſame effects as ſolution of tin made in 
the common way. If the diſtillation is continued af- 
ter the ſmoking liquor of Libavius has come over, the 


mercury of the corroſive ſublimate will then ariſe in its 
.. proper form. 


X, With Lead, Marine acid, whether in its concen- 


| trated ordiluted ſtate, has little effect upon lead, unleſs 


aſſiſted by heat, 


If ſpirit of ſalt is poured on filings of 
lead, and the heat is increaſed ſo as to make the li- 
quor boil and diſtil, a part of the acid will be retained 
by the metal, which will be corroded into a ſaline 


maſs; and this, by a repetition of the proceſs, may be 
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ſame manner as it does ſilver or lea 


diſſolved into a limpid liquor. If lead is diffolved in 
aquafortis, and ſpirit of ſca- ſalt, or ſca- ſalt itſelf, ad- 
ded, a precipitation of the metal enſues; but if ſome 
aqua-regia is added, the precipitate is rediſſolved. 
The combination of lead with marine acid, has, 
when melted, ſome degree of tranſparency and flexi 
bility like horn; whence, and from its reſemblance to 
luna cornea, it is called plumbum corneum. This ſub- 


| ſtance is uſed in preparing phoſphorus, according to 


Mr Margraaf's method. : 
XI. With Quickſilver, Marine acid in its Iimpid 
ſtate, whether conccutrated or diluted, has no effect 
upon quickſilver, even when aſſiſted by a boiling heat; 
but if mercury is diſſolved in the vitriolic or nitrous 
acids, and ſca-ſalt, or its ſpirit, is added to the ſolu- 
tion, it immediately precipitates the er pots in the 
If concentra- 

ted marine acid, in the form of vapour, and ſtrongly 
heated, meets with mercury in the ſame ſtate, a very 
intimate union takes place; and the produce is a moſt 
violent corroſive and poiſonous ſalt, called corroſive 
ſublimate mercury, This falt is ſoluble, though ſpa- 
ringly, in water; but is far from being perfectly ſatu- 
rated with mercury; for it will readily unite with al- 
moſt its own weight of freſh quickſilver, and ſublime 
with it into a ſolid white maſs (which, when leviga- 


red, aſſumes a yellowiſh colour) called mercurins dulcis, 


aquila alba, or calomel. 

There have been many different ways of preparing 
corroſive mercury, recommended by different chemiſts. 
Neumann mentions no fewer than ten. 1. From mer- 
cury, common ſalt, nitre, and vitriol. 2. From mer- 
cury, common ſalt, and vitriol, 3. Mercury, common 
lalt, and ſpirit of nitre. 4. Solution of mercury in 
aquafortis, and ſalt. 5. Solution of mercury in a- 
quafortis, and ſpirit of ſalt, or the white precipitate. 
6. Mercury, common falt, nitre, and oil of vitriol. 
7. Edulcorated turbith mineral, and common ſalt, 8. 
Red precipitate, common ſalt, and oil of vitriol. 9. H- 
dulcorated turbith mineral, and ſpirit of ſalt. 10. Mer- 
cary, ſal ammoniac, and oil of vitriol. | 

From a view of theſe different methods, it is evi- 
dent, that the intention of them all is to combine the 


( 
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marine acid with quickſityver ; and as this combination Marine 
can be eſtected without making uſe of the nitrous acid, acid and 


the greateſt chemiſts have imagined that this acid, 
which is by far the moſt expentive of the three, might be 
thrown out of the proceſs altogether, and the ſublimate 
be more conveniently made by directly combining ma- 
rint acid and mercury in a proceſs ſimilar to the di- 
ſtillation of ſpirit of ſalt. This method was formerly 
recommended 85 Kunckel ; then publiſhed in the me- 
moirs of the Academy of Sciences for 1730; and has 
been adopted and recommended by Dr Lewis. 

The proceſs conſiſts in diflolving mercury in the vi- 
triolic acid, as directed for making turbith mineral. 
The white maſs remaining on the cxſiccation of this 
ſolution is to be triturated with an equal weight of 


dried ſalt, and the mixture is then to be ſublimed in 


its combi. 
nations, 


— ] 


a ſand-heat; gradually increaſing the fire till nothing 


more ariſes, 


| | | . 
Neumann obſerves, that there is a conſiderable dif- Differences 
ference in the quality of ſublimates made by the dif- of quality, 


ferent methods he mentions; particularly in thoſe 


made with or without nitre, This we have alfo 


found to be the caſe ; and that ſublimate made with- 


out the nitrons acid is never ſo corroſive, or ſoluble in 
water, as that which is made with it: nor will it af- 


terwards take up ſo large a quantity of crude mercury 


as it otherwiſe would, when it is to be formed into 
calomel. The above proceſs, therefore, tho' very con- 
venient and caſy, is to be rejected; and ſome other 
in which the nitrous acid is uſed, ſubſtituted in its 
ſtead. The reaſon of theſe differences is, that the ſpi- 
rit of ſalt muſt by ſome means or other be dephlogi- 
ſticated before it can unite in ſufficient quantity with 
the metal, into the compound deſired, which is accom- 
pliſhed by the addition of nitrous acid. = es 
From Tachenius, Neumann gives us the following 


proceſs, which he ſays was the method of making 


ſublimate at London, Venice, and Amſterdam. Two 
hundred and eighty pounds of quickſilver, 400 pounds 
of calcined vitriol, 200 pounds of nitre, the ſame 
quantity of common ſalt, and 50 pounds of the caput 
mortuum remaining after a former ſublimation, or 
(in want of it) of the caput mortuum of aquafortis, 


making, in all, 1130 pounds, are well ground, and 


mixed together; then ſct to ſublime in proper glaſſes 
placed in warm aſhes, the fire is increaſed by degrees, 


and continued for five days and nights. In the making 


ſuch large quantities, he ſays, ſome precautions are 
neceſlary, and which thoſe conſtantly employed here- 
in are beſt acquainted with. The principal are, 
the due mixture of the ingredients, which in ſome 
places is performed in the ſame manner as that of 
the ingredients for gun- powder: that a head and 
receiver be adapted to the ſubliming glaſs, to ſave 
ſome ſpirit of nitre which will come over. (Here 
a bent tube of glaſs will anſwer the purpoſe, as al- 
ready mentioned). The fire muſt not be raiſed too 


haſtily. When the ſublimate begins to form, the 


aſhes muſt be removed a little from the ſides of the 
glaſs, or the glaſs cautiouſly raiſed up a little from 
the aſhes. (Thislaſt, wethink, is highly imprudent.) 


Laſtly, the laboratory muſt have a good chimney, ca- 


pable of carrying off the noxious fumes. The above- 
mentioned quantities commonly yield 360 pounds of 
ſublimate; the 280 pounds of quickſilyer gaining 80 
from the 200 pounds of ſea-ſalt. The makers of ſub - 
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limate in France, he ſays, employ, in one operation, 
only 20 pounds of mercury. This they diſſolve in 
aquafortis, evaporate the ſolution to dryneſs, mix the 
dry matter with 20 pounds of decrepitated ſea- alt 
and 60 of calcined vitriol, and then procecd to ſubli- 
mation. | 

The above proceſſes, particularly the laſt, are un- 


tions on the exceptionable as to the production of a ſublimate per- 


fectly corrolive; but the operation, it is evident, muſt 
be attended with conſiderable difficulty, by reaſon of 
the large quantity of matter put into the glaſs at once. 
We muſt remember, that always on mixing a volatile 
ſalt with a quantity of fixed matter, the ſublimation 
of it becomes more diflicult than it would have been 
had no ſuch matter been mixed with it. 
conſiderable conſequence, therefore, in all ſablima- 
tions, to make the quantity of matter put into the 
glaſs as little as poſlible, It would ſeem more pro- 
per, inſtead of the calcined vitriol uſed in the pro- 
celles laſt mentioned, to diflolve the mercury in 
the vitriolic acid, as directed in turbith mineral, 


and ſublime the dry maſs mixed with nitre and ſea- 


falt. | | 

It has bcen ſaid, that corroſive ſublimate mercury 
was frequently adulterated with arſenic ; and means 
have even been pointed out for detecting this ſuppo- 
ſcd adulteration. Theſe means are, to ditlolve a little 
of the ſuſpected ſalt in water, and add an alkaline 
ixivium to precipitate the mercury. If the precipitate 
was of a black colour, it was faid to be a certain ſiyn 
of arſenic. This, however, ſhows nothing at all, but 
that either the alkali contains ſome inflammable mat- 
ter, which, joining with the precipitate, makes it ap- 
pear black; or that the ſublimate is not perfectly cor- 
roſive; for if a volatile alkali is poured on levigated 
mercurins dulcis, the place it touches is inſtantly turned 
black. 3 En | 

Mercurius dulcis, or calomel, 1s prepared by mixing 
cqual parts, or at lcaſt three of quickſilver with four 


of ſablimate ; after being thoroughly ground together 


in a plaſs or ſtone mortar, they are to be poured 
through a long funnel into a bolt-head, and then ſub- 
limed. The medicine has been thought to be im- 
proved by repeated ſublimations, but this is found to 
be a miſtake. Mr Beaumé has found that mercu- 
rius dulcis cannot be united with corroſive ſublimate 
in the way of ſublimation ; the former, by reaſon of 


its ſuperior volatility, always riſes to the top of the 


vellel, | 
XII. With Zinc. This ſemimctal diſſolves readily 


in the marine acid into a tranſparent colourleſs liquor. 


It is volatilized, as well as molt other metallic ſubſtan- 
ces by this combination, as appears from the tollow- 


ing proceſs delivered by Neumann. 


« Equal parts of filings of zinc and powdered ſal 
ammor:zac being mixed together, and urged with a 


e fire in a retort; at firſt aroſe, in a very gentle 


cat, an exceſſively penetrating volatile ſpirit, ſo ſtrong 
as to ſtrike a man down who ſhould inadvertently re- 
ceive its vapour freely into the noſe. This came over 
in ſubtile vapours, and was followed by a ſpirit of ſalt 
in denſe white fumes. In an open fire, white flowers 
fuccceded ; and at length a reddiſh and a black butter. 
In the bottom of the retort was found a portion of thg 


It is of 


mercurius vite. 
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Zinc in its metallic form, with a little ponderous and Marine 
fixed buty raceous matter which liquefied in the air. acid and 
The lamp was far more brittle than zinc ordinarily is; ?* - 
of a reddiſh colour on the outſide, and blackiſh within. 8 


The bottom of the retort was variegated with ycllow 
and red colours, and looked extremely beautiful. The 
remaining zinc was mixed afreſh with equal its weight 
of fa] ammoniac, and the proceſs repeated. A vola- 
tile alkaline ſpirit and marine acid were obtained as 
at firſt; and inthe retort was found only a little black 
matter. When the zinc was taken at firſt in twice the 
quantity of the ſal ammoniac, the part hat preſerved 


its metallic form proved leſs brittle than in the forego- 


ing experiment, and the retort appeared variegated in 
the ſame manner, On endeavouring to rectify the 
buttter, the retort parted in two by the time that one 
half had diſtilled.” The nature of this combination is 
unknown, f 


821 


XIII. Vith Regulus of Antimony. This ſemimetal can- Butter of 
not be united with the marine acid nnleſs the latter is antimony. 


in its moſt concentrated ſtate. The produce is an 


exceſlively cauſtic thick liquid, called b1ter of antimo- 


ny. The proceſs for obtainining chis butter is ſimilar 
to that for diſtilling the rae. Fra ſpirit of Liba- 
vius. Either crude antimony, or its regulus, may 
be uſed : for the ſpirit of ſalt will attack the reguline 


part of this mineral without touching the ſulphurcous, 


Three parts of corroſive ſublimate are to be mixed 
with one of crude antimony ; the mixture to be di- 
geſted in a retort ſet in a ſand-heat ; the marine acid 
in the ſublimate will unite with the reguline part of 
the antimony. Upon increaſing the fire, the regulus 
ariſes, diſlolved in the concentrated acid, not into a li- 


quid form, but that of a thick unctuous ſubſtance like 


batter, from whence it takes its name. This ſub- 
ſtance liqueſics by heat, and requires the cautious ap- 
plication of a live coal to melt it dewn from the neck 
of the retort. By rectification, or expoſure to the 
air, it becomes fluid like oil but ſtill retains the name 
of butter. If water is added to butter of antimony, 
cither when in a butyraceous form, or when become 
fluid by rectiſication, the antimony is precipitated in a 
white powder called powder of algaroth, and improperly 
This powder is a violent and very un- 
ſafe emetic, The butter itſelf was formerly uſed as a 


_ cauſtic ; but it was totally neglected in the preſent 


practice, until lately that it has been recommended as 
the moſt proper material for preparing emetic tartar. 


(Sce below.) Mr Dollfuſs recommends the following 


method as the beſt for making butter of antimony; 


viz. two ounces and a quarter of the grey calx of an- 


timony, cight ounces of common ſalt, and fix of acid 
of vitriol. By diſtilling this mixture, ten ounces of 
the antimonial cauſtic were obtained; and in order to 
determine the quantity of metal contained in it, he 
mixed two ounces of the cauſtic with four ounces of 


water ; but thus ſuch a ſtrong coagulum was formed, 


that he was not able to pour off any of the water even 
after ſtanding 24 hours. The precipitate, when care- 
fully dried, weighed 50 grains. The reſult was much 
the ſame when glaſs of antimony was uſed, only that 
the precipitate was much more conſiderable, half an 


ounce of the cauſtic then yielding 60 grains, though at 


In the re» 


another time only 50 grains were obtained, 
— —— | ſiduum 
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Mam of the former experiment he found 30 grains of 
an earthy ſubltance, chiefly a combination of calcare- 
9045 earth with muriatic acid, 

When the mercurius vitz precipitates, the union be- 
tween the marine acid and regulus is totally diflolved ; 
{9 that the powder, by frequent waſhings, becomes per- 
fectly free from every particle of acid; Which unites 
with the water made uſe of, and is then called yery 
improperly, philo/ophic ſpirit of vitriol. | 

XIV. With Reoulus of Cobalt, Pare ſpirit of ſalt diſ- 
ſolves this ſemimetal into a reddiſh yellow liquor, which 
immediately becomes green from a very gentle warmth. 
On ſaturating the ſolution with urinous ſpirits, the 
precipitate appears at firſt white, but afterwards be- 
comes bluc, and at length yellow. If the nitrous acid 
is added to ſolutions of regulus of cobalt, they aſſume 
a deep emerald green when moderately heated, and on 
cooling become red as at firſt. Duly evaporated, they 
vicld roſe-colourcd cryſtals, which change their colour 
by heat in the ſame manner. This ſolution makes a 
curious ſympathetic ink, the invention of which 1s 
commonly aſcribed ro M. Hellot, though he himſelf 
acknowledges that he reccived the firſt hint of it from 
a German chemiſt in 1736. Any thing wrote with 
this ſolution is invilible when dry and cold; but af- 
ſumes a fine green colour when warm, and will again 
diſappear on being cooled ; but if the heat has been 
t00 violent, the writing ſtill appears. M. Hellot ob- 
ſerves, that if nitre or borax be added to the nitrous 
folutioh, the characters wrote with it become röſe- 


coloured when heated; and if ſca-ſalt is afterwards. 


paſſed over them, they become blue; that with alkali 
ſifficient to ſaturate the acid, they change purple and 
red with heat.—A blue ſympathetic ink may be made 
manner, 
carthy ore of cobalt, as free from iron as poſſible, one 
ounce, Braiſc it, but not to too fine a powder, Then 
pit it into a cylindrical glaſs, with 16 ounces of diſtil- 
led vinegar, and ſet the mixture in hot ſand for the 


ſpace of tix days, flirring it frequently; or elſe boil it 


directly till there remain but four ounces. Filter and 
evaporate it to one half, If your ſolytion be of a roſe 
colour, you may be certain that your cobalt is of the 
right ſort, A red brown colour is a ſign of the ſolu- 


tion containing iron; in which caſe the proceſs fails. 
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To two ounces of the ſolution thus reduced, add two 
drachms of common ſalt.—Set the whole in a warm 
place to diſſolve, and the ink is made. 
XV. IWith Regulus of Arſenic. This ſubſtance is 
ſoluble in all acids ; but the nature of the compounds 
formed by ſuch an union is little known, If halt a 
pound of regulus is diſtilled with one pound of corro- 
live ſublimate, a thin ſmoking liquor and a butyrace- 
ous ſubſtance will be obtained, as in making the ſmo- 
| By repeated rectifications, 
this butter may be almoſt all converted into ſpirit. If 
equal parts of the arſenic and ſublimate are uſed, a pon- 
derous black oil comes over along with the ſpirit, which 
cannot be mixed with it. By rectification in a clean 


- retort they will become cle, but (till will not incor- 
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porate. If they are now returned upon the red maſs 
remaining in the firſt retort, and again diſtilled, a 
much more ponderous oil than the former will be ob- 
tained. 


XVI. With Ir fummable Subflances, The acid of ſea- 


Take of an 
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ſalt is very little diſpoſed to contract any union with Marine 


vict iolic or nitrous. Mr Beaume, however, has foun 
that a ſmall quantity of ether, ſimilar to that prepared 
with the vitriolic and nitrous acids, may be obtained 
by cauſing the fumes of the marine acid unite with 
thoſe of ſpirit of wine, Others, and particularly ſome 


German Chemiſts, attempted to make this liquor, by 


employing a marine acid previouſly combined with me- 
tallic ſabſtances, ſuch as butter of antimony. The 
ſmoking liquor of Libavius ſncceeds beſt. If equal 
parts of this liquor and highly rectified ſpirit of 


wine are diſtilled together, a conſiderable quantity of 


true ether is produced ; but which, like the vitrio- 
lic and nitrous ether, muſt be rectified in order to its 
greater purity. The tin contained in the ſmoking 11- 


quor is ſeparated and precipitated in white powder. In 


this proceſs, the acid is probably more diſpoſed to 
unite with the ſpirit of wine, by having already be- 
gun to combine with the inflammable principle of the 


metal. For marine ether, Mr Dollfuſs recommends to 


put into a retort four ounces of digeſtive ſalt previouſ- 
ly well dried and powdered, and two ounces of man- 
gancſe ; pouring upon this a mixture of five ounces of 
ſpirit of wine and two of oil of vitriol ; the firſt five 
ounces and a Half of the diſtilled liquor being poured 


back on the reſiduum, and the whole afterwards drawn 


oft by a gentle heat. The ſpirit of ſalt thus obtained 
had a very penetrating agreeable odour, ſomewhat like 


that of nitrous ether; and at firſt ſwam upon the top 


of water; but at length mixed with it on being agi- 
tated for a long time, 
lation a little oil was obtained, which did not mix 
with the water; and by the addition of four ounces 


more of ſpirit of wine, more of the dulcified acid was 


obtained. With regard to this kind of ether, however, 
Mr Weſtrumb denies that it can be made by any me- 


thod hitherto known; and inſiſts, that all the liquids 


as yet produced under the name of marine ether are 
in reality dulcified ſpirit of ſalt, and not true ether, 
which will ſwim on the top of water, 


Dr Prieſtley has obſerved, that the pure marine acid, Attraction 
when reduced to an inviſible aerial ſtate, has a ſtrong for phlogih 


Towards the end of the diſtil- 


the phlogiſton, while in a liquid ſtate ; and much leſs acid and 


ſo, even in its moſt concentrated ſtate, than cither the * combi. 
| d. nations. 
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affinity with phlogiſton; ſo that it decompoſes many ton. 


ſubſtances that contain it, and forms with them an air 
permanently inflammable. By giving it more time, it 
will extract phlogiſton from dry wood, cruſts of bread 
not burnt, dry fleſh; and, what is ſtill more extraordi- 
nary, from flints, 
it appears that the dephlogiſticated ſpirit of ſalt has a 
very ſtrong attraction for phlogiſton. . | 

Eſſential oil of mint abſorbed the marine acid air 


pretty faſt, and preſently became of a deep brown co- 


hour. When taken out of this air, it was of the con- 
ſiſtence of treacle, and ſunk in water, ſmelling different- 
ly from what it did before; but ſtill the ſmell of the 
mint was predominant, Oil of turpentine was alſo 
much thickened ; and became of a deep brown colour, 
by being ſaturated with acid air. 
air very faſt; and became firſt of a turbid white, and 
then of a yellow and brown colour, 
conſiderable quantity of ſtrongly inflammable air was 
produced, | 

Having ouceſſatIrared a quantity of ether with acid 


air, 


From what has been above related, 


Ether abſorbed the 


In one night a 


. 
7 


Practice. C1 
Marine air, he admitted bubbles of common air to it,-through 
acid and the quickſilver by which it was confined, and ob- 
its combi- ſerycd that white fumes were made in it, at the en- 
nations trance of every bubble, for a conſiderable time. Ha- 
ving at another time, ſaturated a ſmall quantity of 

ether with this kind of air, and the phial which contain- 

ed it happenning io be overturned, the whole room 

was inſtantly filled with a white cloud, which had 

very much the ſmell of ether, but peculiarly offenſive. 
Opening the door and window of the room, this light 

cloud filled a long paſlage and another room. The 

ether, in the mean time, was ſeemingly all vaniſh- 

ed: but, ſometime after, the ſurface of the quickſil- 

ver in which the experiment had been made was co- 

vered with a very acid liquor, ariſing probably from 

the moiſture in the atmoſphere, attracted from the acid 

vapour with which the ether had been, impregnated. 

This ſeems to ſhow, that however much diſpoſed 

the marine acid may be to nnite with phlogiſtic mat- 

ters when in its acrial ſtate, the attraction it has for 

them is but very flight, and ſtill inferior to what it has 


for water. | 


_ Camphor was preſently reduced into a fluid ſtate by 


imbibing this acid air; but there ſeemed to be ſome- 
thing of a whitiſh ſediment in it. After continuing 
two days in this ſituation, water was admitted to it, 
upon which the camphor immediately reſumed its for- 
mer ſolid ſtate; and to appearance was the ſame ſub- 
ſtance that it had been before. | 
Strong concentrated oil of vitriol, being put ro ma- 
rine acid air, Was not at all affected by it in a day and 
a night. In order to try whether it would not have 
more power in a condenſed ſtate, it was compreſſed 
with an additional atmoſphere; but, on taking off this, 
the air expanded again, and was not in the leaſt di- 
miniſhed. A quantity of ſtrong ſpirit of nitre was alſo 


put to it without any ſenſible effect. From theſe laſt 


experiments it appears, that the marine acid is not able 
to diſloge the other acids from their union with water. 
Beſides the acids already mentioned, Mr Homberg 
deſcribes an artificial one generated ee two 


2d 825 
New acid 
diſcovered 
T3 ounces and a half of luna cornea, with a ounce and 

berg. a half of tin calcined alone and without addition, by 
; means of fire, The mixture is to be expoſed to a 


naked fire in a coated retort, of which two-thirds ought 


to be left empty; when a browniſh matter, an ounce 


and a half in weight, will adhere to the neck of the 
retort. This matter is tin combined with the marine 
acid, and the reſiduum is filver deprived of the ſame 
acid, which may therefore now be melted together 
without any loſs. The ſublimate, well powdered and 
dried, is to be equally divided into two phials, and 
ſublimed ; by repeating which operation two or three 
rimes, a volatile ſalt, of an acid nature, very whitc and 
tranſparent, is obtained. The reſiduum of theſe ſubli- 
mations 1s always calx of tin. | \ 
326 


Firſt diſco- TS acid was diſcoyered ſome time ago by Mr Mar- 
vered by praaf, and more fully inveſtigated by Mr Schecle. 
Mr Mar- The experiments by which it was originally produced, 
4. and its properties aſcertained, are as follows : 

2 I. Two oances of concentrated vitriolic acid were 


How pre- 
paced. poured upon an equal quantity of fluor, which had becn 
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rent after being dried. 


in a melting heat, 
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ternal parts of the 8 with a white powder.— 
the retort was as hard as a 


ing the veſſel. 
friable. 

II. The proceſs was repeated exactly in the ſame 
manner, exceptinꝑ only that a quantity of diſtilled wa- 828 
ter was put into the receiver. A white ſpot ſoon be- Forms a 
gan to form on the ſurface of the water, juſt in the white ear- 
centre, and immediately under the mouth of the re- thy cruſt 
tort, This ſpot continually increaſed, till at laſt it co- w 1 8 aa 
vered the whole ſurface of the water, forming a pretty | 
thick cruſt, which prevented the communication of the 
water with new yapours that came over. On gently agi- 
rating the receiver, the cruſt broke, and fell to the bot- 
tom ; ſoon after which a new cruſt like the former was 
produced. At laſt the receiver, and ſcon after the re- 
tort alſo, became white in the inſide. The veſſels, 
when cooled, were found much corroded internally. In 
the receiver was an acid liquor mixed with much white 
matter, ſeparable by filtration. 


The lute was quite corroded and 


III. This white matter when edulcorated and dried, Whit hes 
ſhowed itſelf to be ſiliceous earth by the following the propere 
properties, f. It was rare, friable, and white, 2. It ties of ſili- 
was not ſenſibly ſoluble in acids. 3. It did not make e 
a tough paſte with water, but was looſe and incohe- * 

4. It diſſolved by boiling in 
lixivium tartari, and the ſolution in cooling aſſumed 
a gelatinous conſiſtence. 5. In its pure ſtate it ſuffered 
no change in the ſtrongeſt heat; but when mixed 
with alkali, it boiled, frothed up, and formed a plaſs 
6. It diflolved in borax without 


ſwelling. 930 
IV. To determine whether this earth was formed $cheele's 
during the proceſs, he poured vitriolic acid upon pow- experiment 

dered fluor contained in a cylinder of braſs which was to deter- 
cloſed exactly with a cover, after having ſuſpended dun“ r 
over the mixture an iron nail and a bit of charcoal. e ets 
On opening the veſſel two hours afterwards, he found fy 
the nail and charcoal unchanged ; but on moiſtening 

them, he found both covered with a white powder ina 

ſhort time. This powder had all the properties of ſili- 

ccous carth; and as in the experiment he had made no 

uſe of glaſs veſſels, he concluded that it did not pro- 


cced from the glaſs veilels as might have been ſuſpect- 


ed from their being ſo much corroded, but was gene- 


rated in ſome other way. 5 
: 2 ; | 31 

V. Ilaving recompoſed fluor by ſaturating the a- Artificial 

cid with calcarcous earth, he treated the compound in fluor yields 

the ſame manner as the natural fuor, with a ſimilar a ſimilar 

reſult ; and repeating the experiment five times over, reſult. 

he conſtantly Pund the ſiliceous carth and acid dimi- 

niſh conſiderably, ſo that at laſt ſcarce any mark of 

acidity was left, Thence he concluded, that all the 


fluor acid united itſelf by degrees with the yapours of 
the water, and thus formed the ſiliceous carth, ** It may 
be objected(ſays Mr Schecle), that the fluor acid is per 
POV 

der, 


haps already united by nature with a fine ſiliceous 


456 
Fluor acid der, which it volatilizes, and carries over in diſtillation, 
and its hat leaves it as f0011 as it finds water to unite with, 
comms j uſt as muriatic acid parts with the regulus of antimo- 
_— , when butter of antimony is dropped into water. 
But if this was the caſe, the fluor acid would leave 
the whole*quamiity of filiceous earth thus combined 
with it in the firſt diſtillation, and therefore ſhow no 
mark of its preſence in the following proceſſts. When 
I put ſpirit of wine into the receiver inſtead of water 
no ſiliccous carth was produced; but the alcohol be- 
came four. When I put an unCtuous oil into the re- 
cciyer, all the fluor acid penctrated through the crevi- 
ces of the lute, and neither united with the oil, nor 


* produced a {iliccous carth. This happened alſo when 
geheele', Acid of vitriol was put into the receiver. If therefore 
concluſion the ſiliceous carth was not a product of cach diſtillation, 
that the but, being previoutly contained in the acid, was only de- 


earth pro- polited from it in conſequence of the union of the acid 
weeds from yith a third ſubſtance, I think the ſiliceous carth ought 
an union of equally to appear when alcohol was put into the recet- 


the acid . Wig > ! | 5 
tes. ver, with which it unites, as well as with water; but 
withwatcr, n , | : 
as this does not happen, I conclude that not all the fi- 
liccous carth, which is depoſited upon the ſurface of 
Water during the diſtillation of the fluor acid, was pre- 
333 Vioutly diſſoved in this acid,” 
Conteſted This opinion of Mr Scheele did not meet with ge- 
by Meſſrs neral approbation, M. Boullanger endeavoured to 


Boullanger (how, that the fluor acid is no other than the muria- 


1— tic intimately combined with ſome earthy ſubſtance ; 
; and Mr Monnet maintained that it is the ſame with 
that of vitriol volatilized by ſome extraordinary con- 
834 nection with the fluor; which opinion was alſo 
Their opi- maintained by Doctor Prieſtley. Mr Scheele conteſted 
nente he theſe opinions, but found much greater difficulty in 
erroneous ſupporting his own opinions than in overthrowing 
by Mr thoſe of his adverſaries. Boullanger inſiſted that fluor 
cheele, acid precipitates the ſolutions of ſilver and quickſilver, 
835 producing luna cornea with the former, and mer- 


Fluor acid 
proved to 
be different 
Tom that 
e ſea-ſalt, 


curius dulcis with the latter. Mr Schecle owns 
that fluor acid precipitates both theſe metals, but 
the precipitate obtained is in very ſmall quantity, 
and the little that is produced ariſes only from a ſmall 
quantity of ſca-ſalt with which the fluor, as well as all 
other calcareous ſubſtances, is generally mixed. The 
gremoeſt part of the acid, therefore, will not precipitate 
the ſolutions of theſe metals, which it ought to do up- 
on Mr Boulanger's hypotheſis, Mr Scheele then 
proceeds to ſhow a method of ſeparating this ſmall 
quantity of marine acid from that of fluor, A ſolu- 
tion of ſilver made with nitrous acid is to be precipi- 
tated With alkali of tartar, and as much acid of fluor 
poured upon the edulcorated powder as 1s ſufficient to 
give an exceſs of acid; after which the {ſolution is to 
be filtered. This ſolution of ſilver in fluor acid is then 
to be dropped into that acid we deſire to purify, till no 
more precipitation enſues; after whichthe acidis filter- 
ed through grey paper, and diſtilled to dryneſs in a 
glaſs retort. The aqueous part comes over firſt, but is 
ſoon followed by fluor acid, which covers the inſide of 
both the veſſels, together with the ſurface of the water 
in the receiver, with a thick ſiliceous cruſt, The acid 
thus rectified, does not precipitate ſolution of ſilver in 
the lcaſt, or otherwiſe ſhow the ſmalleſt ſign of muri- 
_ atic acid. 


That the fluor acid is different from that of vitriol 
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| Practice. 
Mr Schecle proved by the. following experiment. Up- Fluor acid 
on one ounce of pure levigated fluor With alkohol, he and its 
poured three cuuces of concentrated oil of vitriol, and mbina- 
diſtilled the mixture in a ſand-bath, having preyioully . 
put 12 ounccs of diſtilled water into the receiver. He 836 
then took other three ounces of the ſame acid diluted And from 
with 24 ounces of water, to which he afterwards ad- that of vi- 
ded lixivium tartari previoully weighed, till he at- triol. 
tained the cxact point of ſaturation, After the diſtil- 

lation he weighed the remaining lixivium; having kept 

up ſuch a degree of heat for eight hours as was not 
ſutficicnt to raiſe the vitriolic acid, On breaking the 

retort, and reducing the mals to powder he boiled it 

in a glaſs veſſel with 24 ounces of water for ſome mi- 

nutes; after which he added juſt as much lixivium 

tartari as he had found before to be requiſite for the 
ſaturation of three ounces of the vitriolic acid, and 
continued the boiling for a tew minutes longer. On 
exainining the ſolution, it was found to contain a vi- 
triolated tartar periectly neutralized, neither acid nor 

alkali prevailingin any degree ; which ſhowed that no 
vitriolic had paſſed into the recciver. The ſaline 

matter being then extracted with hot water, the re- 
maining carth was found to weigh 9 drachms, Two 


drachms of this difſolved in muriatic acid, excepting 


only a ſmall quantity of matter which ſecmed to be 

fluor undecompoſed, and which on being dried weigh- 

ed only nine grains, Into one part of this ſolution he 

poured ſome acid of ſugar, and into another vitriolic 

acid. The former produced ſaccharated lime, and the 

latter gyplum. A third part was evaporated to dry- 

nels, and left a deliqueſcent ſalt; and the remaining 

part of the carth burned in a crucible, produced a real 

quick lime. | | 237 
Thus it appeared that the real baſis of fluor is quick- Quicklime 

lime, and likewiſe that the fluor acid is different from the baſis of 


that of vitriol, as appears farther from the following fluor. 


conſiderations: 1. Pure fluor acid does not precipitate 

terra ponderoſa, nor ſolution of lead in nitrous acid. 

2. The ſame acid, when ſaturated with alkali of tar- 

tar, evaporated to dryneſs, and afterwards melted with 

powdered charcoal, does not produce any hepar ſul- 

phuris. FE 938 
Mr Monnet, in order to ſupport his hypotheſis, de- Miſtake of 

nies that fluor contains any calcarcousearth. In proof Mr Mon- 

of which he adduces the following experiment: E- net on this 

qual quantities of alkali and fluor were melted toge- ſubject. 


ther, with little or no change on the mineral; for, af- 


ter having taken away by lixiviation the aJkali em- 

ployed, he diſſolved the fluor remaining on the filter 

in nitrous acid, adding vitriolic acid to the ſolution ; 

and becauſe he obtained no precipitate, concluded at 

once, that fluor contains no calcareous earth. Mr 

Scheele on the contrary affirms, that all ſolutions of 

fluor yield a precipitate of gypſum whenever vitriolic 

acid is added to them. He explains Mr Monnet's 

failure, by ſuppoling that he had diluted his ſolution 

with too great a quantity of water. | 239 
Mr Wiegleb, qdiſlatisfed with the hypotheſis of Wiegleb's 

Scheele, as well as others, concerning the fluor acid, experi- 

began a ne ſet of experiments on the mineral. Ha. ments on 


ving firſt accurately repeated thoſe made by Mr the origin 
Schcele, he proceeded to inquire into the origin of 5.00 00s. 
, 9 7 ceous earth 


the ſiliceous earth, in the following manner: Having 
firſt weighed the retort deſtined for tfie experiment in 
* an 


Practice. 


Fluor acid an accurate manner, and found that its weight was 


and its 


two ounces and five drachms, he put into it two oun- 


combina- ces of calcined fluor in powder, adding, by means of 


tions. 


2 glaſs tube, 2+ ounces of oil of vitriol. 


when empty weighed two ounces, two drachms, and 
30 grains, and now contained two ounces of diſtilled 
Water, was luted to it, The diſtillation was conduct- 
cd with all poſſible care, and at laſt puſhed till the re- 
tort grew red hot; but it was found im poſlible to pre- 
vent a few vapours from penetrating through the lute, 


Next day the retort, ſeparated from the receiver, was 


found to weigh, together with its contents, five oun- 
ces, five drachins, and 30 grains ; and conſequently had 
loſt in weightone ounce, three drachms, and 30 grains, 
The receiver, which, with the water, had originally 
weighed four ounces, two drachms, and 20 grains, 
now weighed five ounces and three drachms, and had 
therefore gained one ounce and 30 grains, This gain, 
compared with the loſs of the retort, ſhows that the 


retort loſt more by three drachms than the receiver 


gained; ſo that theſe maſt have undoubtedly paſſed 


through the luting in form of vapour. 
To determine the point in queſtion, the empty veſ- 


ſels, with what had been put into them, were accurate- 
ly weighed ; when the weights and loſs upon the whole 
were found to be as follows. 


The retort 
wes then placed on the furnace; and a receiver, which 
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matterwhich cam e from the retort amounted to more Fluor acid 
by tive drachms ten grains than the maſs in the retort and its 
had loſt of its original weight ; to illuſtrate which it combina- 


was neceſſary to weigh the retort and receiver by 
themſelves, The pieces of the retort now weighed on- 
ly one ounce ſeven drachms and 50 grains; whereas, 
before the proceſs, the weight of the retort Was two 
ounces five drachms. It appeared, therefore, that it 
had loſt five drachms ten grains, the very quantity 
which had been gained by the receiver. This laſt had 
loſt e en of its original weight. 
The flui 

ounces of diſtilled water, and the whole poured out 
on a filter, in order to ſeparate the earthy matter 
with which it was mixed, and freſh water poured up- 
on it to take out all the acid: aſter which the earth 


tions. 


in the receiver was next diluted with four 


was dried, and found to weigh 57 grains. The clear 


liquor was then diluted with more diſtilled water, aud 
afterwards precipitated with ſpirit of ſal ammoniac pre- 


pared with fixed alkali. A briſk efferveſcence took 


place before any precipitate began to fall, but ceaſcd 


ſoon after the precipitation took place. The whole mix - 


ture become gelatinous; and the prec'ipitate, when any, 


weighed two drachms. The whole quantity of earth, 


therefore, obtained in this proceſs amounted to five 


drachms 47 grains, which is forty-ſeven grains more 
than the retort had loſt in weight. This exceſs is, by 


0z. dr. gr. our author, attributed to part of the acid ſtill adhering 
The empty retort = - 2 5 © toit, and to the acceſſion of ſome moiſture from the 
Calcined flaor „ - 2 0 © air; to determine which he heated each of the parcels 
Oil of vitriol - - 2 4 o of carth red hot ſeparately, and thus reduced them to 
| | — four drachms 52 grains, which is leſs by 18 grains 
Total weight before diſtillation 7.1 0 than the loſs of the retort, and which, he is of opi- 
| After it - 5 5 30 nion, muſt have eſcaped in the three drachms of va- 
—— „„ 840 
Loſs of retort — „ 1 3 30 i From this hee yg 3 concludes, that Tha! earthy 
6 — —ê the earth produced in the diſtillation of fluor proceeds cruſt pro- 
%%% from a combination of the cet from 
| h l acid With Water, but rom t e olution Or the plals Y of the glaſs 
3 3 | — the ſparry acid, To his opinion alſo Dr Crell ac- gjgillin 
12 rs. wg r ene A «In diſtilling fluor (ſays he) with oil of vi- — 
. f FB. 0 triol, I have found the retort as well as the recciver 
6 ; 4 wee. much corroded. I poured the acid obtained by 


Deducting this grain of weight in the receiver from 
the loſs of weight in the retort, we find, that three 
drachms were wanting on the whole, which muſt nn- 
doubtedly, as alrcady obſerved, have been diſſipated 
in vapour, The retort being now broken, and the 
dry earth both in its neck and arch ſeparated as accu- 
ratcly as poſſible, it was found to weigh three drachms ; 
the reſiduum in the retort weighed three ounces, two 
drachms, and 30 grains. Now, as the maſs in the re- 
tort had originally weighed four ounces and four 


drachms, it appeared, by deducting the reſiduum, to 


have ſuffered, on the whole, a loſs of one ounce, one 
drachin, and 20 grains. 
accurately, the following calculations were made : 


| 02. dr. gr. 

The white carth ſeparated from the neck 
and arch of the retort . 9-H 
Gain of the recciyer - - 1 0 30 
Loſt in vapour „ W + 8 3-0 


8 | Total TE 
Here Mr Wieglcb was ſurpriſed to find, that the 


4 


To determine the loſs more 


the proceſs into a phial furniſhed with a glaſs ſtopper, 
and obſerved after ſome time conſiderable depoſition. 


I then poured the liquor into another phial like the 


former; and that it might neither on the one hand 


attack the glaſs, nor on the other compoſe ſiliccous 


carth with the particles of water, according to Mr 
Scheele's hypotheſis, I added highly rectificd ſpirit of 
wine. I ſaw, however, after ſome time, another conſi- 
derable depoſition. This ſeemed alſo to proceed from 
the glaſs that had been before diſſolved, which the acid 
let fall in conſequence of the gradual combination with 
the ſpirit of wine; otherwiſe we muſt ſuppoſe, what 
to me appears incredible, that the acid decompoſes the 
ſpirit, attracts the water, and forms the earth.” 

This ſingular acid has been ſtill further examined by 
Mr Meyer. He informs us, that, among Mr Schcele's 


84t 
Mr Mays» 
er's exami- 


experiments, he was particularly ſtruck by one in nation of 
which no carthy cruſt was obtained, after putting ſpi- the fluor 


rit of wine into the receiver, Mr Meyer repeated this 


experiment, hoping, that when but little ſpirit was put 
into the receiver, he might be able to procure a new 
kind of ether. Anounce of finely powdered fluor, which 
had been preyiouſly heated red hot, was put into a 


acid. 


488 
Fluor acid 
and its 
combina-. 
tions. 


glaſs retort, to which was fitted a receiver contain - 
ing three ounces of highly redifſicd French brandy. 
Tuc diſtillation was continued for three hours with 
a gentle heat ; when the acid, having made its way 
through the bottom, put and end to the proceſs. No 
cruſt could be perceived on the ſurface of the ſpi- 
rit: but in the place where it had been in con- 


tact with the receiver there was a thin ring of trauſpa- 


rent jelly, The ſame mixture of oil of vitriol and fluor 
was therefore again put into a retort of very ſtrong 
glaſs, and the ſame Firit put into the receiver. The 
diſtillation was conducted two hours with a gentle and 


_ afterwards with a ſtronger, heat. When it was half 


of it, the greateſt part of it might come 


842 
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over, the ſpirit began to change into a thin jelly; and 
at the end of the proceſs ſome firmer pieces were found 
at the bottom. Theſe were waſhed with ſpirit of 


wine ; and in order to obtain the ſpirit together with 


the acid in a pure ſtate, it was put into a large retort, 
and again ſubjected to diſtillation, As the retort grew 
warm, the opal - colaured ſpirit became clear and ſwell- 
ed, what remained becoming again gelatinous ; a good 
deal of carth remained behind, but did e ee 
to the retort, which was ſinooth in the inſide, though full 
of ſhallow cxcoriations. It was alſo cvident, that the 
glaſs was actually corroded, and that the carthy mat- 
ter is not a mere cruſt adhering to the inſide, The 


jelly being thoroughly edulcorated, as well as the carth 


that remained in the retort after the rectification, and 
that which was diſlolved in the water precipitated by 
ſpirit of ſal ammoniac, the whole quantity amounted 
to two drachms. That which had ſeparated ſpontane- 
ouſly was ſemitranſparent. As this carth (ſays he) 
ſhowed the properties of ſiliceous carth, and the glaſs, 
Which was ſo much corroded, conſiſts in | Aa meaſure 

rom the glaſs, 
and the reſt of it perhaps beaconſtituent part of the fluor 
itſelf, In order to aſcertain this it was neceſſary to ob- 


procure the tain the fluor acid quite free from ſiliceous earth, I there- 


acid free 


from filice- 


eus earth, 


fore expoſed the ley, which I had procured by the pre- 
cipitation of the carth with ſal ammoniac, to a gentle 


evaporation in a ſlightly covered * veſſel. The pro- 


duct was one drachm 56 grains of an ammoniacal falt ; 
the glaſs did not appear to have been attacked. Half 
a drachm of this ſalt was ſublimed in a ſmall retort, 
which, towards the end of the operation, was laid on 
the bare fire. No cruſt appeared onthe ſurface of the 
water in the receiver. At the bottom of the retort 


lay a little flocculent earth of a light grey colour, above 


which the internal ſurface was covered with a white 
pellicle that reflected various colours; and in the neck 
there was a ſublimate. The thin pellicle eaſily ſepa- 
rated in many places from the glaſs, which was 
ſmooth beneath, though not without ſome ſmall fur- 
rows, I poured water both upon the ammoniacal ſalt 


and cruſt ; in conſequence of which it acquired a very 
bour taſte, and coloured the tincture of turnſole red. 


The white cruſt that was left behind undiſſolved weigh- 


ed five grains, and melted into a green glaſs without 


addition, This, was nothing but the glaſs that had 
been corroded by the fluor acid ; but as this acid can 
be ſet looſe only by ſtrong heat, it had done no more 
than corrode the glaſs, without paſſing over along with 
it in the form of vapour, and then depoſing it again 
on the water. For, upon pouring two drachms of oil 


of yitriol upon half a drachm of this ainmoniacal ſalt 


1 
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a little moiſtened, and placed in a glaſs retort, a great Fluor acid 
foam aroſe, and the thick yapours that aſcended coycr- and its 
ed the water iu the receiver with a white cruſt. A ſcru cembina- 
ple of the ſalt on ſolution, left behind a grain of earth, 295: 
which, as 1 conjecture, it had taken up during the cv a- 
poration in the glaſs veſffcl“ = 

To prevent this, our author diſtilled half an ounce 
of fluor with an ounce of oil of vitriol for five hours. 
The cruſts were ſeparated from th: water ; they weigh- 
ed, after being well waſhed and dried, eleven grains; 
they were white and very flocculent ; thirty-two grains 
of ſiliccous carth were precipitated from the filtered | 
water: the ley was then evaporated in a leaden veſiel 843 
and yielded & grains of ſali. As glaſs veſlels were no, Fen 
longer to be truſted, a piece of a gun-barrel furniſhed ,;, 
with a cover, and terminated by a bent tube, intended to jrgn diſtil. 
ſerve inſtead of the neck of a retort, was afterwards ling veſſel. 


_nſed ; and with this apparatus the following experi- 


ments were made: | 

1. Half a drachm of the newly prepared fſal-ammo- 
niac was diſtilled for two hours with two drachms of 
oil of vitriol, into a glaſs receiver containing an ounce 
of water. No veſtige of a cruſt could be perceived on 
the water, but ſome carth was perceived in therecciver, 
where the vapours having aſcended through the tube, 
came into contact with the wet glaſs ; and here the 
ſurface was become ſenſibly rough. On the addition 
of volatile alkali, a few floccult of ſiliceous earth, a 
mounting only to one-fourth of a grain, were thrown 
down out of the water. : ot. 

2. A drachm of vitriol was added to a drachm 
and an half of the ſalt; but a leaden receiver was now 
uſed, containing an ounce of water as before. The 
water acquired an unpleaſant ſmell, but ſhowed no 
ſigns of a cruſt. On the addition of ſpirit of ſal am- 
moniac, a little grey earth weighing half a grain fell to 
the bottom. 1 244 
3. A ſcruple of this ſalt, mixed with an equal quan- No cruft 
tity of white ſand in fine powder, and diſtilled with a formed by 
drachm and an half of oil of vitriol, into an ounce of mixing 
water iu the leaden receiver, ſhowed no ſign of a cruſt, fand,withz 
The water had a putrid ſmell, and left on the filter falt cou- 
two grains and an half of grey earth, which ran under 1 4 5 
the blow- pipe into a grain of lead, Volatile alkali 5 
precipitated five grains of grey earth, which melted on 
the addition of a little ſalt of tartar into a black glo- 
bule, though the blow-pipe alone made no change 
In it. 

4. To 13 grains of the ſameammoniacal ſalt a drachm . 
of oil of vitriol and two ſcruples of green glaſs, broken one by 
into ſmall pieces, were added. The iron tube had uſing pow- 
ſcarce become warm, when a great cruſt of ſiliceous dered glas. 
earth was perceived on the ſurface of the water, and 
the ſame appearance on the moiſt ſides of the veſſel. 
It did not, however, ſeem to increaſe during the re- 
mainder of the diſtillation, A grain and a quarter of 
earthy matter remained on thefilter, conſiſting partly 
of white films, which ran under the blow-pipe into a 
greeniſh gluſs. | | | 

5. To aſcertain this matter ſtil] more clearly, a 
different ſpecies of mineral fluor was uſed, which be- 
ing diſtilled with a double quantity of oil of vitriol, 
and with a drachm of water in the receiver, yielded a 
thin pellicle of the appearance of lead, but no ſiliceous. 
cruſt, Volaule alkali threw down 2; grains of grey 

earth. 


Practice. | 
Fluor acid carth.— A drachm mixed with the ſame quantity of 
and its pulyerized ſand afforded a pellicle of lead interſperſed 
combina with a few particles of white cruſt, which ran into 
don. glaſs under the blow - pipe. Volatile alkali precipitated 

cight eee drachm, mixed with an equal quan- 
tity of green glaſs reduced to powder, ſwelled a good 
deal, and yielded a thick filiceous cruſt. 

6. To a drachm of green fluor that had been heat- 
ed and powdered were added two drachins of oil of 
vitriol, ſtill employing the iron tube. A piece of wet 
charcoal was alſo ſuſpended in the inſide, a cover fixed 
on the tube, and the latter was heated for abont 15 
minutes in a ſand-bath. Obſerving now that the 
charcoal was dry, and had no earth upon it, a ſcruple 
of ſand in fine powder was added, the charcoal was 
wetted and replaced, but nothing appeared. Some 
bits of green glaſs were then thrown into the mixture 

; which inſtantly foamed up and ran over. The char- 
coal was not replaced in the tube, nor was it any 
longer neceſlary, as it gained a covering of white 
powder by being held a very few moments over the 
$46 orifice. | 2 
An experi- Mr Scheele, in one of his experiments, obſerves, 
ment of Mr that he oblerved the white powder on a piece of char- 
arch coal that had been moiſtened and ſuſpended over fluor 
expat” ro which vitriolic acid was added. As this experi- 
ment was made in metallic veſſels, Mr Meyer conjec- 
tures, that the mortar uſed for reducing the fluor to 
powder was of ſoft glaſs, and that the phenomenon 
was occaſioned by the abraſion of ſome particles of 
— uy 
: 7. To determine whether the acid can carry up 
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iceous to ſaturate it, an ounce and an half of pure oil of vi- 

earth car- trio] was added in a retort of glaſs, and three ounces 

ME of water put into the receiver. The retort was cor- 

hy dor roded through in an hour's time, and the cruſt on the 

: water weighed ten grains. The liquid being then 

filtered and divided into two equal parts, one was pre- 

cipitated with cauſtic volatile, and the other with mild 

fixed vegetable alkali. The former yielded 25 grains 

bol ſiliceous earth, and the latter 68 grains of a preci- 

pitate, which flowed under the blow- pipe, ran into 

the pores of charcoal, and gave out ſtrong vapours of 

flaor acid. The reaſon of this difference ſhall be ex- 
plained when we come to treat of ſiliceous carth. 

8. To a mixture of half an ounce of fluor and the 
ſamie quantity of glaſs, in powder, 12 drachms of oil 
of vitriol were put in a ſmall retort, half filled with the 
mixture. The ingredients acted npon each other fo 
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Violent ac- 
tion of 

fluor acid 


upon glaſs, 


and the operation being intermitted on account of the 
noxious vapour e e the retort was found next 
day covered with faſciculated cryſtals like hoarfroſt.— 
The experiment being repeated in a more capacious 
retort, and the mixture thoroughly blended by apita- 
tion, it became a thick maſs, and ſwelled like dough 
in fermentation : the bottom of the retort grew very 
hot, andrhe ſiliceous cruſt appeared on three ounces of 
water 1n the receiver. The diſtillation being continu- 
cd for three hours, 16 grains of ſiliceous earth were 
found on the ſurface, and the precipitate by volatile 
alkali weighed 56 grains; the retort was much leſs cor- 
roded than uſual. 
9. Thirty grains of this precipitate, diſtilled in a 
Vor. IV, | I 
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uantity of much more of the ſiliceous earth than is ſufficient | 


_ violently that they roſe up into the neck of the retort ; 
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glaſs retort with a drachm and an half of oil of vitriol, Fluor acid 
produced no ſiliceous earth on the water in the re- aud its 
ceiver, or that with which the carth was edulcorated. combina- 
The ley of fluorated volatile alkali was mixed with a Uns. 
ſolution of chalk in nitrous acid till no more precipt- 
tation took place. The mixture was paſſed through 
nitrous acid, and the precipitate edulcorated. It weigh- 
ed, when dry, two drachms and 36 grains. 

10. Two drachms of oil of vitriol being added to a 
drachm of this precipitate contained in a glaſs retort, 
the precipitate was attacked in the cold, butno cruſt 
appeared ; the heat, however, was ſcarce applied, when 
the whole ſurface of the water was covered, and the 
ſame phenomena exhibited which are produced by the 
natural fluor, | 149 

11. Mr Scheele having obſerved that a mixture of Tarther 
fluor as tranſparent as mountain cryſtal, and oil of proofs that 
vitriol in a metallic cylinder, produced no appearance of the carthy 
ſiliceous earth, on a wet ſponge ſuſpended on the inſide, _ 3 
at Mr Meyer's requeſt he made a new experiment tn gas 
by adding oil of vitriol to portions of fluor of this yefels. 
tranſparent kind placed in two tin cylinders ; ſome 
ſiliceous earth was put into one, and a wet ſponge 
ſuſpended in both, The next morning the ſponge 
that was ſuſpended over the cylinder which held 15 
ſiliceous carth, was covered with the white powder, but 
no appearance of it was ſeen on the other. The expe- 
riment was repeated by Mr Meyer with the ſame re- 
ſult, but the white cruſt did not appear till after a 
night's ſtanding. | 
12. A drachm of fluor, mixed with two of oil of vi- 
triol, afforded, after a diſtillation of two hours, a thin 
film of lead on the ſurface of the water in the receiver, 


but no filiceous earth, The ſame mixture was after- 


wards diſtilled with the uſe only of a glaſs receiver in- 
ſtead of a lead one. In the beginning of the diſt illa- 
tion a ſmall ſpot appearcd under the neck of the re- 
tort, andthe neck itſelf was covered with white pow- | 
der, but it ſoon diſappeared ; and though the empty 
part of the receiver was corroded, yet no more than 
half a grain of earth was procured, 5 

Theſe experiments ſo clearly point out the origin 
of the ſiliceous cruſt on the ſurface of the fluor acid, 
that its exiſtence as a diſtin acid is now univerſally 
allowed, cven by thoſe who formerly contended for its 
being only the vitriolicor ſome other acid diſguiſed. — 859 
Experiments of a ſimilar kind were made by Mr Wen- Mr Wen- 
zel, who performed his diſtillation in a leaden retort, zel's expe- 
furniſhed with a glaſs receiver. The water was covered ments us 
with a variegated cruſt, and yielded a gelatinouspreci- 7 33 
pitate with fixed alkali. On examining the receiver, ts 
he found its internal ſurface corroded, ſo that it ap- 
peared as if it had been rubbed with coarſe ſand. By 
ſubſtituting a leaden receiver, however, inſtead of a glaſs 
one, he obtained the acid entirely free from ſiliceons 
matter, and containing only a ſmall quantity of iron 
and aluminons earth. | 2d $50 

The fluor acid may alſo be procured by the nitrous, Fluor acid 
muriatic, and phoſphoric acids. Mr Scheele diſtilled procurable 
one part of the mineral with two of concentrated ni- by nitrous, 
trous acid. One part went over into the receiver ad phat 
along with the fluor acid, and a thick cruſt was form- ws way 8 
cd on the water of the receiver. The maſs remaining i 
in the retort was calcarcons earth ſaturated with ni- 
trous acid, | 

32 
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With an equal quantity of marine acid, that of fluor 
paſſed over into the receiver with a large quantity of 
the mariatic ; the internal ſurface of the receiver, a3 


Well as of the water contained in it, being covered 


with a white cruſt. The reſiduum was fixed ſal am- 
moniac. 

Phoſphoric acid digeſted with powdered fluor, diſ- 
ſolved a good deal of it; and on diſtilling this ſolu- 
tion, the fluor acid went over together with the watery 
particles of the mixture; the remaining maſs in the re- 


tort had the properties of the aſhes of bones. 


The fluor acid procured in any of theſe ways is not 
diſtinguiſhable by the ſmell from that of ſea ſalt: in 
{ome caſes it acts as muriatic acid, in others like that 


of tartar , but in moſt caſcs jt ſhows propertics peculi- 
ar to itſelf. 1 
With fixed alkali the fluor acid forms a gelatinous 


and almoſt inſipid matter, which refuſes to cryſtallize, 
By evaporation a ſaline maſs was obtained, which was 
in weight only the ſixth part of the fixed alkali dil. 
ſolved ; did not change the colour of ſyrup of violets, 
bat precipitated lime water, and likewiſe the ſolutions 
With mineral alkali 
the ſame phenomena were produced as with the ve- 


gelable. 


Volatile alkali with fluor acid formed likewiſe a 


tile alkali. jclly, which when ſeparated from the liquor appeared 
to be ſiliceous earth. The clear liquid taſted like vi- 


triolic ammoniac, and ſhot into very ſmall cryſtals, 
which by ſablimation yielded firſt a volatile alkali, and 
then a kind of acid ſal ammoniac. By diſtillation with 


chalk and water, all the volatile alkali quickly came 


over. Lime water inſtantly threw down a regenerated 
guor, which was the caſe alſo with ſolutions of lime 
in the nitrous and muriatic acids. Solution of ſilver 
let fall a powder, which, before the blow-pipe, re- 
ſumed its metallic form, the acid being diſſipated, and 
forming a white ſpot on the charcoal round the re- 
duced ſilyver. Solution of quickſilver in nitrous acid 
was precipitated, and the powder was entirely volatile 
in the firc ; but a ſolution of corroſive ſublimate re- 
mained unchanged. Lead was totally precipitated 
from nitrons acid; ard a folution of Epſom ſalt was 


rendered turbid. Oil of vitriol produced a fluor acid 
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by diſtillation, which formed at the ſame time a thick 
cruſt on the water of the receiver. The regenerated 
fluor procured either by means of lime water or ſolu- 
tions of the earth in acids, was decompoſed by tixed, 
but not by volatile alkali. | 

With lime, magneſia, and earth of alum, this acid 
became gelatinous. Part of the two laſt were dif- 
. 

Gold was not touched by the fluor acid either alone 
ur mixed with that of nitre. Silver, in its metallic 
ſtare, underwent no change. Its calx, precipitated by 
an alkali, was partly diſſolved ; but the remainder 
formed an inſoluble maſs at the bottom Vitriolic 
acid expelled the fluor acid in its uſual form. Quick- 


ſilver was not diſſolved, but its calx precipitated from 


the nitrous ſolution was partially ſo. The remaining 
inſoluble part of the calx united with the acid, and 
formed a white powder, from which the fluor acid was 
expelled by the vitriolic. The ſame powder formed, 
by means of the blow-pipe, a yellowith glaſs ; which, 


however, evaporated by degrees, leaving a ſmall glo- 


form. 


bule of fixed 
but the acid 
from whence the latter could be precipitated by the 
acids of vitriol, and ſea-falt, as alſo by tal ammonijac. 
On digeſting a quantity of acid with calx of lead, 
which had been previouſly digeſted in the ſame, a 
ſpontaneous precipitation took place, The precipi- 
tate melted eaſily before the blow pipe, and ran into 
metal; but part of the glaſs remained fixed in the fire. 
Copper was partially diffolved, as appeared by the 
blue colour aſſumed by the liquid on the addition of 
volatile alkali. The calx of copper was eaſily ſoluble; 
and the liquor, though gelatinous, yielded blue cryſtals, 
partly of a cubic and partly of an oblong form, from 
Which the acid could not be ſeparated but by heat. 
Iron was violently attacked, and gave out inflammable 
vapours during the ſolution. The liquor refuſed te 
cryſtallize ; but, by evaporation, congealed into an 
hard maſs after the moiſture was diſſipated ; and from 
this maſs the fluor acid might be expelled as uſual by 
oil of vitriol, The ſame effect was alſo produced by 

heat alone; the acid riſing in vapours, and leaving a 
red ochre behind, Calx of iron was alſo diſſolved, and 

the ſolution taſted like alum ; but it conld not be re- 
duced to cryſtals. Tin, biſmuth, and regulus of co- 
balt, were not attacked in their metallic ſtate ; butthe 
calces of all of them were ſoluble. Regulus of anti- 
mony and powdered antimony were not ſenſibly acted 
upon. Zinc produced the ſame effects as iron, ex- 


cepting that the ſolution ſeemed more inclined to cry- 
ſtallize, 


| 8 
The moſt remarkable property of this acid, however, Glaſs cor- 
is its readily diſſolving glaſs and carrying it off in the roded by 


form of vapour. This ſingular property belongs not 
only to the pure acid, but alſo to the ammoniacal ſalt 
formed by combining it with the volatile alkali. Mr 
Wiegleb informs us, that on evaporating to dryneſs, in bin 
a cup of Miſnia porcelain, a ſolution of 


latile alkali, the glazing of the inſide was entirely cor- 
roded, and the bottom left as rough as a file. During 
the evaporation the cup was covered with white paper, 
which when dry appeared full of ſmall cryſtals of an 
acid taſte, eaſily diſtinguiſhable by the naked eye. 
Theſe, as well as the ammoniacal ſalt, powerfully at- 
tracted the moiſture of the air. 


This property of the fluor acid renders it extremely it — 4 
Mr Meyer informs us, that difficult to 
having kept ſome upwards of a year in a glaſs phial, be kept. 
it corroded the glaſs in many points ſurrounded with 
concentric circles, depoſiting a powder which adhered 3356 
He is of opinion that golden veſſels Golden veſ- 


would be moſt proper for keeping this acid, as alſo for ſels moſt 
proper for 


difficult to be kept. 


to the bottom. 


making experiments on the fluor itſelf. A phial co- 
vered in the inſide with wax and oil has been recom- 
mended for the ſame purpoſe. 


8 
This acid, as well as thoſe of vitriol, nitre, and ſea- Dr Prieft- 
ſalt, has been exhibited by Dr Prieſtley in an aerial ley's expe- 
riments on 
converting 
this acid in- 
toa kind ot 


Having put ſome pounded ſpar into a phial, 
and poured oil of vitriol upon it, adopting at the ſame 
time the uſual apparatus for obtaining air, he obſeryed 
that a permanent cloud was formed by the vapour air. 
iſſuing out from the month of the tube, which he at- 
tributed to the attachment of the acid to the aqueous 
moiſture of the atmoſphere, The momgn that water 


Came 
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laſs behind. Lead was not diſſol ved, Fluor acid 
ormed a ſweet ſolution with its calx; acid and 


this kind of with vola- 
ammoniac, which by its ſmell ſhowed an exceſs of yo- tile alkali, 


Practice. ern! d en rr r. 


Sil ſedati- came in contact with this air, its ſurface became opaque 
vos and its and white by a ſtony film, which retarded the aſcent of 
combina- the water, till the air inſinuating itſelf through the 
tions. pores and cracks of the cruſt, the water neceilarily 

roſe as the air diminiſhed ; and breaking the cruſt, pre- 


ſented a new ſurface to the air, which was immediate- 


ly covered with another cruſt, Thus one ſtony in- 
cruſtation was formed after another till every particle 
of the air was united to the water; and the different 
films being collected and dried, formed a white pow- 
dery ſubſtance, generally a little acid to the taſte ; but 
when waſhed in much pure water, perfectly inſipid. 
The property of corroding glaſs he found to belong to 
the fluor acid air only when hot. From ſome other 
experiments he concluded, that the fluor acid air was 
the ſame with what he had formerly obtained from vi- 
triolic acid: but the experiments made ſince that time 
by various chemiſts, have now convinced him that it is 
24 857 an acid of a nature entirely different from all others. 
Methodof By means of the fluor acid, a new art has been diſ- 
engraving coyered, viz. that of engraving upon glaſs. For this 
en ghils. purpoſe a looking-glaſs plate is to be covered with 
melted wax or maſtic; and when the coating becomes 
hard, it is to be engraved upon by a very ſharp-pointed 
needle or other inſtrument of that kind. A mixture 
of oil of vitriol and fluor acid are then to be put upon 
the plate, and the whole covered with an inverted 
China veſſel, to prevent the evaporation of the fluor 
acid. In two days the glaſs plate may be cleared of its 
coating, when all the traces of the needle will be found 
upon it, | | | 


{ 5. Of the Sar. Separrvus, or Acid of Borax. 
Found in a THis is a ſaline ſubſtance of a very ſingular nature, 
mineral in and till lately found no where but in borax itſelf, Its 
Germany, origin in different parts of the world is related under 
. the article Bo RAX: but ſince that article was printed, 
we have accounts of its being diſcovered in a mineral 
of a peculiar kind found at Lunenburg near Hartz. 
This is frequently tranſparent, but ſometunes alſo a 


little opaque, and ſtrikes fire ſlightly with ſteel, It 


has hitherto been found only in ſmall cryſtals inve- 
loped in a gypſeous matter. Theſe generally affect 
the cubical form, though they arc ſometimes Irregular, 
and from the truncatures ſrequently appear to be of dif- 


ferent kinds, One of them had fourteen faces, ſix 
ſmall ſquare planes, and cight hexahedral ; though all 


theſe are modifications of cubes, Mr Weſtrumb ana- 
lized it with ſome difficulty ; but at laſt found that 
100 parts of the mineral contained 60 of ſedative ſalt, 
ten of magneſia, and ten of calcareous earth; of clay 
and flint Fe parts, ſometimes ten of iron, though fre- 
quently but five. The ſame acid has alſo been diſ- 
covered in Peru, and a little in Hungary from an ana- 
lyſis of petroleum. This bitumen ariſes from a rock 
between Pecklenicza and Moſcowina. It ſeems at firſt 
to be white, but ſoon grows black by expoſure to the 
air. It was analyſed by profeſſor Winterl, who found 
it to contain a tranſparent oil in a butyraceous form, 
and a true ſedative ſalt, united with the oil by means 
of an exceſs of phlogiſton. The ſedative ſalt was firſt 
diſcovered by Bechr, and afterwards more accurately 
deſcribed by Homberg; but its nature was at firſt very 
much miſunderſtood, being named the narcotic ſalt of 


vitricl, on account of the vitriolic acid uſed in ſepara- Sal ſedati- 
ting it from the borax. From this it is ſeparable vus and its 
either by ſublimation or cryſtallization. The method combinu- 


by ſublimation is that recommended by Homberg. Wa 


His proceſs conſiſts in mixing green vitriol with borax, 


to be put into a ſmall glaſs alembic, and the ſublima- 
tion promoted till only a dry matter remains in the 
cucurbit. During this operation, the liquor paſſes 
into the receiver; but the internal ſurface of the capi- 
tal is covered with a ſaline matter forming very ſmall, 
thin, laminated cryſtals, very ſhining, and very light. 
This is the ſedative ſalt. The capital is then to be 
unluted, and the adhering ſalt ſwept oft with a feather ; 
the part of the liquor which patiled laſt into the re- 


ceiver, is to be poured on the dry matter in the cu- 


curbit; and a new ſublimation is to be promoted as 
before, by diſtilling till the matter in the cucurbit is 
dry. Theſe operations are to be frequently repeated 
in the ſame manner, till no more ſcdative falt can be 
obtained. | 

To obtain the ſedative ſalt by cryſtallization, horax 
is to be diſlolved in hot water; and to this ſolution any 
one of the three mineral acids is to be gradually added, 
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diſlolving them in water, filtering the ſolution, and How pre- 


evaporating till a pellicle appears : the liquor is then me from 


by a little at a time, till the liquor be ſaturated, and 


cven have an exceſs of acid, according to Mr Beaume's 


proceſs. The liquor is then to be left in a cold place; 


ſtals will be formed; theſe muſt be waſhed with a 
little very cold water, and draincd upon brown paper. 
The {ſedative ſalt obtained by this proceſs is ſomewhat 


Nall number of ſmall, ſhining, laminated cry- 


denſer than that obtained by ſublimation ; the latter 


being ſo light that 72 grains are ſufficient 10 fill a 


large phial. 


Sedative ſalt, though thus capable of being once Fixed i1 
ſublimed, is not, however, volatile; for it ariſes only the fire. 


by means of the water of its cryſlallization ; and when 
it has once loſt its water by drying, it cannot be rai- 


ſed into vapours by the moſt violent fire, but remains 


fixed, and melts into a vitreous matter like borax it- 


ſelf, This glaſs is ſoluble in water; and then becomes 


ſedative ſalt again. A preat quantity of water 1s re- 
quired to diſſolve the ſedative ſalt, and much more of 
cold than of boiling water ; whence it is cryſtallizable 


by cold, as it alſo is by evaporation ; a ſingular proper- 


ty, which ſcarce belongs to any other known ſalt. 


This ſubſtance has not an acid, but a ſoinewhat its proper- 
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bitteriſh, taſte, accompanied with a ſlight impreſſion of ties. 


coolneſs. It neyertheleſs unites with alkaline ſalts as 


acids do, and forms with them neutral ſalts. It is ſo- 
luble in ſpirit of wine, to which it communicates the 


property of burning with a pews flame. It makes no 


change on the blue colour o n. as other acids 


do. It expels tlie other acids from their baſes, when 


diſtilled with a ſtrong heat; though theſe are all ca- 


pable of expelling it in the cold, the acid of vinegar 


not excepted. 


The compoſition of ſedative ſalt is very much un- 1 
known, as no means ſufficicnt for its decompoſition delin's ex- 
have hitherto been found out, Mr Bourdelin, who periments, 
made many experiments on this ſalt, found that it was 


unalterable by treatment with inflammable matters, 
with ſulphur, with mineral acids diſengaged, or united 


with metallic ſubſtances, and with ſpirit of wine. He 


30 2 | could 
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Gal ſedati- could only perceive ſome marks of an inflammable mat- 
vus and its ter, anda little marine acid. The former diſcovered 


Practice. 


terogencous matters of various kinds. This alkali ap- Sal ſellati- 
pcars to cxiſt in borax, as a Glauber's ſalt may be form- vus and its 


combina itſelf by its communicating a ſulphurcous ſmell to the ed from a combination of borax with vitriolic acid. combina- 
tnt. 1 : | 7 , | : tions- 
Cr Yitriolic acid employed; and the latter by a white For a further account Sce BORAX. ae 
_ precipitate formed in a ſolution of mercury in the ni- Borax, when imported from the Eaſt Indies, con- 36, 
trous acid, by the liquor which came over on diſtilling fiſts of ſmall, yellow, and glutinous cryſtals, It is re- Refined. 
$6z the ſalt with powdered charcoal. fined, ſome lay, by diflolving it in lime-Water; others, 
Mr Cadet's Mr Cadet, in the Memoirs of the Royal Academy in alkaline lixivia, or in a lixivium of cauſtic alkali ; 
_ experi» of Sciences for 1766, has given an account of ſome and by others, inalum-water. Refined borax conſiſts 
ments, 


experiments made by him on borax and its acid : from 
which he infers (1). That the acid contained in borax 
itſelf is the marine, and not ſedative, ſalt. (2.) That 


of 17 4 cight- ſided cryſtals, each of which is com po- 
ſed of ſmall, ſoft, and bitteriſh ſcales, It has been 
ſaid that cryſtals of this ſize can by no means be ob- 


it is the marine, he proves by having made a corroſive 
ſublimate with this acid and nercurius precipitatus per 
ſe. That ſedative ſalt does not enter the bee 


of borax itſelf, he proves, by the impoſſibility of recom- 


poling borax from uniting the ſedative ſalt with foſſile 
alkali. The ſalt ſo produced, he owns, is very like bo- 
rax, but unfit for the purpoſes of ſoldering metals as 
borax is. He therefore thinks, that, inthe decompo- 
ſition of borax, the principles of the ſalt are ſomewhat 
changed, by the addition of that acid which extricates 
the ſedative ſalt; and that this ſalt is compoſed of the 
marine acid originally exiſting in the borax, of the vi- 
triolic acid employed in the opcration, and of a vitreſ- 
cible earth. (If this is true, then ſedative ſalt either 
cannot be procured by any other acid than the vitrio- 
lic, or it muſt have different properties according tothe 
acid which procures it.) The vitreſcible earth, he ſays, 
is that which ſeparates from borax during its ſolution 


tained by diſſolving unretined borax in common water; 
that the cryſtals obtained in this way are extremely 
ſmall, and differ conſiderably from the refined borax 
of the ſhops; inſomuch that Cramer calls the large 
cryſtals, not a purified, but an adulterated borax. 
When diſſolyed in lime-water, the borax ſhoots into 
larger cryſtals; and largeſt of all, when the veſſcl is 
covered, and a gentle warmth continued during the 
cryſtallization, All this, however, is denicd by Dr 
Black ; who ſays, that in order to accompliſh the pu- 
rification, we have only to diſſolve the impurc borax 
in hot water; to ſeparate the impuritics by filtration, 
after which the ſalt ſhoots into the cryſtals we com- 
monly ſee. During the diſſolution, borax appears glu- 
tinous, and adheres in part to the bottom of the veſ- 
ſel. From this glutinous quality, peculiar to borax 
2 the ſalts, it is uſed by dyers for giving a gloſs 
to ſilks. | | 
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All acids diſſolve borax flowly, and without effer- Its proper- 


veſcence. It precipitates from them moſt, but not all, ties. 


in water, and which abounds more in the unrefined than 
refined borax, and which he thinks conſiſts of a calx of 


copper, having obtained a regulus of copper from it. 
As he has never been able, however, to compoſe borax 


by the union of theſe ingredients, his experiments are 


by no means deciſive, Mr Beaumé has aflerted that 
it is always produced by rancid oils; but Dr Black 
thinks his proofs by no means ſatisfaQtory, 


Sedative Salt COMBINED, 


I. With Vegetable Alkali, This ſalt forms a com- 
pound very much reſembling borax itſelf in quality ; 
but in what reſpects it differs from, or how far it is ap- 
plicable to, the purpoſes of borax, hath not yet been 
_ determined. | 8 

II. With Mineral Alkali. This ſalt has generally been 
thought to recompoſe borax : and though. Mr Cadet 
has denicd this, yet as his experiments are hitherto im- 
perfect and unſupported, we ſhall here give the hiſtory 
of that ſalt, as far as it is yet known. _ | 

This ſalt is prepared in the Eaſt Indies. It is ſaid, 
that from certain hills in theſe countries there runs a 
green ſaline liquor, which is received in pits lined 
with clay, and ſuffered to evaporate with the ſun's 


heat ; that a bluiſh mud which the liquor brings along 


with it 1s frequently ſtirred up, and a bituminous mat- 
her, which floats upon the ſurface, taken off ;. that 
when the whole is reduced to a thick conſiſtence, 
ſome melted fat is mixed, the matter covered with 
vegetable ſ1bſtances and a thin coat of clay; and that 
When the ſalt has cryſtallized, it is ſeparated from the 
earth by a ſieve, In the ſame countries is found na- 
tive the mineral alkali in conſiderable quantity ; ſome- 
times tolerably pure, at other times blended with he- 


metallic ſubſtances ; along with which a conſiderable 
part of the borax is generally depoſited, It does not 
abſorb the marine acid of luna cornea, or of mercury 
ſublimate. It melts upon the ſurface of the former 
without uniting, and ſufters the latter to riſe unchanged: 
the borax in both caſes becomes coloured; in the firſt, 
milky with red ſtreaks; in the latter, amethyſt or 
purple. Mixed with ſal ammoniac, it extricates the 
volatile alkali, and retains the acid; but mixed with 
a combination of the marine acid with calcareous earths, 
it unites with the earth, and extricates the acid. It 
cxtricates the acid of nitre without ſecming to unite 

with the alkaline baſis of that ſalt; nor docs it mingle 
in fuſion with the common fixed alkaline ſalts, the 
borax flowing diſtinct upon their ſurface. A mixture 
of borax with twice its weight of tartar, diſſolves in 
one ſixth of the quantity of water that would be ne- 


ceſlary to diſſolve them ſeparately : the liquor yiclds, 


on inſpiſſation, a viſcous, tenacious maſs like glue; 
which refuſes to cryſtallize, and which deliquates in 
the air. Borax affords likewiſe a glutinous compound 
with the other acids, except the vitriolic; whence 
this laſt is generally preferred for making the ſeda- 
tive ſalt, It proves moſt glutinous with the vegetable, 
and leaſt with the marine. With oils, both expreſ- 
ſed and diſtilled, it forms a milky, ſerni-ſaponaccous 
compound, It partially diſſolves in ſpirit of wine, 
In conjunction with any acid, it tinges the flame of 
burning matters green ; the precipitate thrown down 
by it from metallic ſolutions has this effect. It does 
not deflagrate with nitre, Fuſed with inflammable 


matters, it yields nothing ſulphurcons, as thoſe ſalts do 
which 
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which contain vitriolic acid. «4 
ing it when conſiderably heated, it may be entirely 
ſublimed. Wh 

Borax retains a good quantity of water in its cryſtals ; 
by which it melts and {wells up in a heat inſufficient 
to vitrify it. It is then ſpongy and light, like calci- 
ned alum ; but, on increaſing the fire, it flows like 
water. 


6. Of the Acerous Acid and its Combinations, 


Tals acid is plentifully obtained from all vinous li- 
quors, by a fermentation of a particular kind, (ſee 
FERMENTATION, and VINEGAR.) It appears firſt in 
the form of an acid liquor, more or leſs deeply co- 
loured, as the vinegar is more or leſs pure. By di- 
ſtillation in a common copper-ſtill, with a pewter head 
and worm, this acid may be ſeparated from many of 
its oily and impure parts. Diſtilled vinegar is a purer 
but not a ſtronger acid than the vinegar itſelf ; for 
the acid is originally leſs volatile than water, though, 
by certain operations, it becomes more ſo. After vi- 
negar has been diſtilled to about „, of its original bulk, 
it is {till very acid, but thick and black. This matter 
continues to yield, by diſtillation, a ſtrong acid ſpirit, 
but tainted with an empyreumatic oil. If the diſtil- 
Jarion is continued, a thick black oil continues to come 


over; and at laſt ſome volatile alkali, as in the diſtil- 


lation of animal ſubſtances. The caput mortuum left 


in the diſtilling veſſel, being calcined in an open fire, 


B63 
$al diureti- 
cus. 


and afterwards lixiviated, yields ſome fixed alkaline 
ſalt. | 


Acetous Acid COMBINED, 


I. With Vegetable Alkali, The produce ofthis combi- 
nation is the terra foliata tartari, or ſal diureticus of 
the ſhops ; but to prepare this ſalt of a fine white flaky 
appearance, which is neceſſary for ſalt, is a matter of 
ſome difficulty, The beſt method of performing this 
operation is, after having ſaturated the alkali with the 
vinegar, Which requires about 15 parts of common di- 
{tilled vinegar to one of alkali, to cvaporate the liquor to 
dryneſs; then melt the ſaline maſs which remains with 
a gentle heat; after which it is to be diſſolved in wa- 
ter, then filtered, and again evaporated to dryneſs, If 
it is now diſſolved in ſpirit of wine, and the liquid ab- 
{tracted by diſtillation, the remaining maſs being melted 
a ſecond time, will, on cooling, have the flaky appear- 


_ ance deſired. 
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A good deal of caution is neceſſary in the firſt melt- 
ing; for the acetous acid is eaſily diſſipable, even when 
combined with fixed alkali, by fire. It is proper, 
therefore, that, when the ſalt is melted, a little ſhould 
be occaſionally taken ont, and put into water; and 
when it icavily parts with its blackneſs to the water, 
muſt then be removed from the fire. The ſalt, when 
made, has a very ſtrong attraction for water, inſomuch 
that it is not caſily preſerved, even when put into glaſs 
bottles. To keep it from deliquating, Dr Black, 
therefore, recommends the corks to be covered with 
ſome bituminous matter; otherwiſe they would tranſmit 
moiſture enough to make the ſalt deliquate. 

II. With Foffile Alkali. This alkali, combined with 
the acetous acid, forms a ſalt whoſe properties are not 


— alka- well known, Dr Lewis affirms, that it is nearly ſimilar 


HEN I Sr T. 


repeatedly moiſten- to the terra foliata tartari. The author of the Chemical Acetous 


Dictionary, again, maintains it to be quite different: 


particularly that it cryſtallizes well, and is not delique- 


icent in the air; whereas the former cannot be cry- 
ſtallized ; and even when obtained in a dry form, un- 
leſs great care is taken to exclude the air, will preſent- 


ly deliquate, 
III. ir 


a ſalt ſo exceedingly deliqueſcent, that it cannot be pro- 
cured in a dry form without the greateſt difficulty. In 
a liquid ſtate, it is well known in medicine, as a ſudo- 
rific, by the name of /piritus mindereri. It may, how- 
ever, be procured in a dry form, by mixing equal parts 
of vitriolic ſal ammoniac and terra foliata tartari, and 
ſubliming the mixture with a very gentle heat. When 
the ſalt is once procured, the utmoſt care is requiſite to 


preſerve it from the air. 


IV. With Earths. Combinations of this kind are but 
little known, With the calcareous and argillaceous 
carths compounds of an aſtringent nature are formed, 
According to the author of the Chemical Dictionary, 


ith Volatile Alkali, This combination produces 
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the ſalt reſulting from a combination of vinegar with 


calcareous earth caſily cryſtallizes, and does not deli- 
quate. With magneſia the acetous acid does not cry- 
{tallize ; but, when inſpiſſated, forms a tough maſs, of 
which two drachms, or two and a half, are a briſł pur- 
gative. | | | 

V. With Copper. Upon this metal the acid of vine- 
gar docs not act briſkly, until it is partly at leaſt calci- 
ned. If the copper is previouſly diſſolved in a mineral 
acid, and then precipitated, the calx will be readily diſ- 
ſolved by the acetous acid. The ſolution is of a green 


872 
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colour, and beautiful green cryſtals may be obtained 


from it. The ſolution, however, is much more caſily 


effected, by employing verdegris, which is copper al- 


ready united with a kind of acetous or tartareous acid, 
and very readily diſſolves in vinegar. 
obtained by this proceſs are uſed in 
name of diſtilled verdegris. 5 
The moſt ready, and in all probability the cheapeſt, 
method of preparing the cryſtals of verdepris is that 


painting, under the 


The cryſtals 


propoſed by Mr Wenzel, by mixing together the ſo- 


lations of ſugar of lead and blue vitriol, when an ex- 
change of baſes takes place; the lead being inſtantly 
precipitated by the vitriolic acid, and the acctous acid 
uniting with the copper. From 15 ounces and two 
drachms of ſugar of lead with twelve ounces of bluc 


vitriol, five ounces of the cryſtals were obtained. The 
precipitate of lead, though waſhed ſeveral times with 


water, never loſt its green colour, It may either be 


uſed, he ſays, in this ſtate, as a roms pigment, or it 
geſtion in dilute pj- 


may be made 
trons acid. | | 
VI. With Iron. Vinegar acts very readily upon iron, 
and diſſolves it into a very brown and almoſt black li- 


perfectly white by 


ſated, runs per deliquium. This liquor is employed 


8723-4 
Iron liquoy 
for print- 


quor, which does not eaſily cryſtallize, but, if inſpiſ- ing cloth. 


in the printing of linens, calicoes, &c. being found 


to ſtrike a finer black with madder, and te injure 
the cloth leſs, than ſolutions of iron in the other acids. 

VII. With Lead. The acctous acid diflolves lead in 
its metallic ſtate very ſparingly ; but if the metal is 
calcined, it acts upon it very ſtrongly. Even after lead 


is melted into glaſs, the acetous acid will receive a 


ſtrong impregnation from it ; and hence it is dangerous 
— . — e 
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to pit vinegar into ſuch earthen veſſels as are 2 
wich lead, In they metallic ſtate, only a drachm of 
lead can be diſſolved in eight ounces of diſtilled vine- 


275 
Ceruls. 


of Ie or white lead, 
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If lead is expoſcd to the vapours of warm vinegar, 
it is corroded into a kind of calx, which is uſed m 
great quantities in painting, and is known by the name 
The preparation of this pig- 
ment has become a diſtinct trade, and is practiſed in 
ſomc places in Britain where lead is procurable at 
the loweſt price, The proceſs for making ceruſs 
is thus piven by the author of the Chemical Dictio- 
nary. 

4 To make ceruls, Icaden plates rolled ſpirally, fo 
that the ſpace of an inch ſhall be left between cach 


circumvolution, muſt be placed vertically in earthen 


pots of à proper ſize, containing ſome good vinegar. 
"Theſe leaden rolls ought to be fo ſupported in the pots 
tat they do not touch the vinegar, but that the acid 
vapour may circulate freely betwixt the circumvolu- 
ions. The pots are to be covered, and placed in a 
bed of dung, or in a ſand-bath, by which a gentle heat 
may be applied. The acid of vinegar being thus redu- 
ced into vapour, caſily attaches itſelf to the ſurface of 
theſe plates, penetrates them, and is impregnated with 
the metal, which it reduces-to a beautitul white pow- 
der, called de 1 When a ſufficient quantity of it 
is collected on the plates, the rolls are taken ont of the 
pots, and unfolded ; the ceruſs is then taken off, and 


they are again rolled np, that the operation may be 


repeated, 


in this operation, the acid being overcharged with 
lead, this metal is not properly in a ſaline ſtate; 
hence ceruſs is not in cryſtals, nor is ſoluble in water: 


but a ſaline property would render it unfit for painting, 
in which it is clicfly employed.“ | 
Though this proceſs may in general be juſt, yet 


tions on the there are certainly ſome particulars neceflary to make 


proce [4 
ocrils, 


lor ceruſs of a proper colour, which this author has omit- 


ted; for though we have carefully treated thin plates 


of lead in the manner he directs, yet the calx always 
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turned out of a dirty grey colour. It 1s probable, 
therefore, that after the lead has been corroded by 
the ſteam of vinegar, it may be waſhed with water 
tlighily impregnated with the vitriolic and nitrous 
acids, | 


This preparation is the only white hitherto found fit 


for painting in oil: but the diſcovery of another would 
be very deſirable, not only from the faults of ceruſs as 


a paint, but alſo from its injuring the health of perſons 


employed in its manufacture, by affecting them with a 
ſevere colic ; which lead, and all its preparations, fre- 
Wie Seren. 5 

If diſtilled vinegar is poured on white lead, it will 


_ diſſolve it in much greater quantity than either the lead 


in its metallic form, or any of its calces. This ſolution 
filtered and evaporated, ſhoots into {ſmall cryſtals of an 
auſtere ſweetith taſte called ſugar of lead. Thele are 
uſed in dycing, and externally in medicines, They 
have been even given internally for ſpitting of blood. 
This they will very certainly cure; but at the fame 
time they as certainly kill the patient by bringing on 
other diſcaſes, If theſe cryſtals are repeatedly diflolved 
in freſu acids, aud the ſolutions evaporated, an oily. 


exhibited the ſame phenomena. 
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kind of ſebſtance will at laſt be obtained, which can Acetous 


ſcarcely be dried. acid and 
From all the metallic combinations of the acetous it cembi- 
acid, it may be recovered in an exceedingly concen- . 
trated form, by fimple diſtillation, ſugar of lead only 872 
excepted. If this ſubſtance is diſtilled in a retort with Inflamma. 
a ſtrong heat, it hath been ſaid that an infiammable ble ſpirit 
ſpirit, and not an acid comes over; but this is denied from ſugzr 


by Dr Black, | of 175 

VIII. With Tin. The combination of acetous acid +; 
with tin is ſolitile known, that many have doubted whe- | 
ther diſtilled vinegar is capable of diſſolving tin or not. gg, 


Dr Lewis obſerves, “ I hat plates of pure tin put into Dr Lewis, 
common vinegar begun in a few hours to be corroded, experi- 
without the application of heat. By degrees a por- ments con- 
tion of the metal was taken np by the acid, but did ewe" Jp 
not ſeem to be perfectly diſſol ved, the liquor appear- 4 mY 
ing quite opaque and turbid, and depoſiting great part 

of the corroded tin to the bottom, in a whitiſh powder. 

A part of the tin, it not truly diflolved, is exquiſitely 


divided in the liquor; for, after ſtanding many days 


and after paſſing through a filter, ſo much remained 
ſuſpended as to give a whitiſhneſs and opacity to the 
fluid. Acid juices of fruits, ſubſtituted to the vinegar, 
Theſe experiments 
are not fully concluſive for the real ſolubility of tin in 
theſe acids, with regard to the purpoſes for which 
chemiſts have wanted ſuch a ſolution : but they prove 
what 15 more important; that 1in, or tinned veſſels, 
however pure the tin be, will give a metallic impreg- 
nation to light vegetable acids ſuffered to ſtand in them 
for a few hours.“ 

With regard to other metallic ſubſtances, neither the 
degree of attraction which the acctous acid has for 
them, nor the nature of the compounds formed by the 


union of it with ſuch ſubſtances, are known; only, that 


as much of the reguline part of antimony is diſſolved 
in this acid as to give it a violent emetic quality, Sec 
Kegulus of Aatimony. 


Concentration of the Acetous Acid. 
| 881 


Common vinegar, as any other weak acid, may be Concentr» 


advantagcouſly concentrated by froſt ; as alſo may its ted vine- 
ſpirit or the diſtilled vinegar of the ſhops : but as the gar. 
cold, in this country, is ſeldom or never ſo intenſe as 

to freeze vinegar, this method of concentration cannot 

be made uſe of here. If diſtilled vinegar be ſet in a 
water-bath, the moſt aqueous part will ariſe, and leave 

ihe more concentrated acid behind. This method, 
however, is tedious, and no great degree of concentra- 

tion can be produced, even when the operation is car- 

ried to its utmoſt length. A much more concentra- 


ted acid may be obtained by diſtilling in a retort the 


cryſtals of copper, mentioned (no 872) under the 
name of diſtilled verdegris. A very ſtrong acid may 
thas be obtained, which has a very pungent ſmell, 
almoſt as ſuffocating as volatile ſulphureous acid. 
The Count de Lauraguais diſcovered that this ſpi- 
rit, 1f heated in a wide-monthed pan, would take 
fire on the contact of flaming ſubſtances, and burn en- 


tirely away, like ſpirit of wine, without any refiduum. gg, 


The ſame nobleman alſo obſerved, that this ſpirit, 3alt of vi- 
when well concentrated, eaſily cryſtallizes without ad- negar. 
dition. 
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This may ſcem to be the moſt proper method of ob- 
taining the acetous acid in its greateſt degree of ſlrength 
and purity ; but as the proceſs requires a very ſtrong 
heat to be uſed towards the end of the operation, it is 
probable that part of the acetous acid may be by that 
mez1s entirely decompoſed. It would ſcem prefcrable, 
therefore, to decompoſe pure terra foliata tartari by 
means of the vitriolic acid, in the ſame manner as nitre 
or ſea- ſalt are decompoſed for obtaining their acids. 
In this caſe, indeed, the acetous acid might be a little 
mixed with the vitriolic ; bur that could caſil/ be ſc- 
parated by a ſecond diſtillation, A ſtill better me- 
thod of preparing the acid ſeeins to be Ly diſtilling 
ſugar of lcad with oil of vitriol. The proportion uſed 


by M. Lorenzen of Copenhagen, 1s three ounces of 


— 333 
Dr Prieſt- 
ley's expe- 
riments. 


vitriolic acid to eight of the ſugar of lead, Mr Doll- 
fuſs recommends two parts of ſugar of lead to one of 
vitriolic acid. 

Dr Prieſtley, who gives us ſeveral experiments on 
the vegetable acid when reduced to the form of air, 


mentions his being caſily able ro expel it from ſome 
exceedingly ſtrong concentrated vinegar, by means of 
heat alone. | 
count de Lauraguais's obſervation of the diſpoſition of 


This ſcems ſomev/hat contrary to the 


the ſpirit of verdepris, as it is commonly called, to 
cryſtallize : but a ſtill greater difference is, that the 
vegetable acid air extinguiſhed a candle, when accord- 


ing to the Coant's obſervation, it ought to have been 


inflammable. The moſt curious property obſerved by 


Dr Prieſtley is, that the vegetable acid air being im- 


324 
Vegetable 
ether. 


veries. 


hibed by oil olive, the oil was rendered leſs viſcid, and 


clearer, almoſt like an eſſential oil, This is an uſeful 


hint; and, if purſued, might lead to important diſco- 


Acetous acid combined with Inflammabl:; Malter. 


The only method yet known, of combining acetous 
acid with the principle of inflammability, is by mix- 
ing together equal parts of the ſtrongly concentra- 
ted acid called ſpirit of verdegris, and ſpirit of wine. 
The reſult is, a new kind of ether, ſimilar to the vitri- 
olic, nitrous, and marine. This ether, however, re- 
tains ſome of the acidity and peculiar ſmell of the 
vinegar. By rectification with fixed alkali, it may 
be freed from this acidity, and then ſmells more like 
true ether, but ſtill retaining ſomething of the ſmell, 
not of the acid, but the inflammable part of the vinc- 


gar. 


In this proceſs a greater quantity of ether is obtain- 


ed than by employing the vitriolic acid: which ſhows. 


that the vegetable acid is eſſentially fitter to produce 


ether than the vitriolic. For making the acetous ether 


readily, Mr Dollfuſs recommends eight ounces of ſu gar 


of lead dried by a very gentle heat, until it loſes the 


water of cryſtallization, when it will weigh five ounces 
and {1x drachms. It is then to be put into a glaſs re- 
tort and a mixture of five ounces of vitriolic acid, 
with eight of ſpirit of wine, poured upon it, and the 
whole diſtilled with avery gentle fire. The firſt ounce 
that paſſes over will be dulcified acetous acid, the next 
roi all ether, and the third ether in its pureſt 
te, 

An ether may alſo be obtained from vinegar of 
wood, To make it, the moſt concentrated acid of this 
Lind is to be made uſe of, For this purpoſe an em- 

| | | 1 


j); 8 


and then rectified by a ſecond diſtillation. 
pounds of this require for their ſaturation ſive ounces 
of purified alkali, which by evaporation and fuſion af- 
fords three ounces and a quarter of terra foliata tartari. 
From this, one ounce ſix drachms of concentrated a- 
cid are obtained; and this, on being mixed with an 


drachm and a half of gennine ether. 


7. Of the Acid of TARTAR. 


495 


py reumatic acid muſt firſt be diſtilled from beech · wood, Acid of 


Three tartar and 
its combi - 


nations 


— 


equal quantity of alcohol, yields two ounces one 


885 


TARTAR is a {nbſtance thrown off from wine, after tartar, 


it is put into caſks to depurate. The more tartar that 
is ſeparated, the more ſmooth and palatable the wine 
is. This ſubſtance forms a thick hard craſt on the 
ſides of the cuſks: and, as part of the fine dregs of 


is of a greyiſh white colour, called white tartar; and 


that of red wine has a red colour, and is called red 


tartar. | | 
When ſeparated from the caſks on which it is form- 


the wine adhere to it, the tartar of the white wines 


836 


Cream of 


ed, tartar is mixed with much heterogeneous matter; tartar. 


from which, for the purpoſes of medicine and che- 
miſtry, it requires to be purified, This purification 


is performed at Montpelier ; and conſiſts firſt in boiling 


the tartar in water, filtrating the ſolution, and alloyy- 


ing the ſalt to cryſtailize, which it very ſoon does; as. 


tartar requires nearly twenty times its weight of water 
to diſſolve it. | 


The cryſtals of tartar obtained by this operation 


are far from being perfectly pure; and therefore they 


are again boiled in water, with an addition of clay, 
which abſorbs the colouring matter; and thus, on a 


ſecond cryſtallization, avery pure and white falt is ob- 
tained. 
of tartar; and are commonly fold under theſe 
names. „ 5 
Dr Black obſerves, that in the purification of tartar, 
it is neceſlary to add ſome earthy ſubſtances, in order to 
abſorb or carry down the colour. Macquerthinks that 


Theſe cryſtals are called cream, or cryſtals 


theſe ſubſtances unite in part with the tartar, and render 


it more ſoluble, but they have little diſpoſition to unite 


with acids ; they are the purer kinds of clay, and pro- 


mote the complete depoſition of its impurities; ſo 


that in the management of wines it is neceſſary to add 


certain powdery ſubſtances which have ſoine weight, 


and fall to the bottom readily ; and which, in falling, 


carry down a number of particles that would other- 
wiſe float in the liquor for a long time, being ſo light 
that they could hardly be made to ſubſide; but the 
particles of clay adhering to them increaſe their gravi- 
ty; and probably irauſwers the ſame purpoſe in the 
refinement of tartar. | | 


To obtain the pure Acid of Tartar, 


887 


For a long time the cream or cryſtals of tartar Scheele's 
were conſidered as the pureſt acid which could be analyfis of 
obtained from this ſubſtance ; but, in the year 1770, cream ob 
an analyſis of tartar was publiſhed in the Swediſh tar. 


tranſactions, by Mr Scheele. His method of de- 
compoſing the ſalt was, to diſſolve it in a ſufficient 
quantity of boiling water, then to add chalk in fine 
powder till the x e . ceaſed, A copious pre- 


ci pitation enſned ; and the remaining liquor being eva- 


porated; 
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Patios, 
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Eſſential 


mon. 


79 


tar. 


ſals of le- to be the 


J 
oluble tar. 


Acid of porated, afforded a ſoluble tartar. This proved that 


tartar and cream of tartar is not, as was commonly ſuppoſed, an 
its combi- acid of a peculiar kind, joined with a great deal of 


Ly 


carthy impurities ; but really a compound ſalt, con- 
taining an alkali joined with an acid; and that the 
alkali produced from burnt tartar is not generated in 
the fire, but pre- exiſtent in the ſalt, 

The whole ſediment contained in this experiment, is 
the calcarcous carth combined with the acid of tartar, 
which may juſtly be called /*/znites tar tareus, It ſome 
dilutcd vitriolic acid is poured upon this ſ{clenites tar- 


tar cus, the vitriolic acid expels the acid of tartar, form- 
ing a true ſelenite with the carth, while the liquor 


contains the pure acid of tartar. By inſpiſlation this 
acid may be made ſtronger, and even formed into ſmall 
white cryſtals, which do not deliquate in the air. A- 
particular ſpecies of tartar extracted from forrel] hath 
been (old for taking ſpots out of clothes, under the name 
of eſſential — of lemons, and which is now diſcovered 
ame with the acid of ſugar. a 
This experiment was ſoon after conſirmed by Dr 


Black; who farther obſerved, that if quicklime was uſcd 


inſtcad of chalk, the whole acid would be abſorbed by 
the lime, and the remaining liquor, inſtead of being a 


ſolution of ſoluble tartar, would be a cauſtic lixivium.. 


The moſt ready method, however, of procuring the pure 
acid of tartar ſcems to be that recommended by Mr 
Schiller in the Chemical Annals for 1787. One pound 
of cream of tartar is to be boiled in five or ſix pounds 
of water, and a quartar of a pound of oil of vitriol 


added by little and little, by which means a perfect 


ſolution will be obtained, By continuing the boiling, 
all the vitriolated tartar is precipitated, When the li- 
quor is evaporated to one half, it muſt be filtered; and 
if, on the renewal of the boiling, any thing farther is 
precipitated, the filtration is to be repeated. The 


clear liquor is then to be reduced to the conſiſtence 
of aſyrup, and ſet in a temperate, or rather a warm 
place, when very fine cryſtals will be formed, and as 
much acid obtained as is cqual in weight to half the 


cream of tartar employed. If too ſmall a quantity of 


- vitriolic acid has been employed, the undecompoſed 


cream of tartar falls along with the vitriolated tartar, 
Acid of Tartar COMBINED, 


I. With Veptable Alkali. If the pure acid of tartar 
be combined with this alkali to the point of ſaturation, 
a neutral ſalt is produced, which deliquates 1n the air, 
and is not eaſily cryſtallized, unleſs the liquor be kept 
warm, and likewiſe be ſomewhat alkaline. This alt, 


called ſoluble tartar, is uſed in medicine as a purgative; 


but as its deliqueſence does not admit of its being 
kept in a cryſtalline form, it is always ſold in powder. 
Hence thoſe who prepare ſoluble tartar, take no fur- 
ther trouble than merely to rub one part of fixed alka- 
line ſalt with three of cream of tartar, which renders 
the compound ſufficiently neutral, and anſwers all the 
purpoſes of medicine. 
medical preſcriptions, where ſoluble tartar is ordered 
as a purgative along with a decoction of tamarinds, 
the acid of the latter will decompoſe the ſoluble tartar, 
and thus the preſcription may perhaps be rendered in- 
effectual. The ſaline mixture uſed in fevers is nothing 
but a tartarus ſolubilis in ſolution. 


According to Mr Scheele, cream of tartar may be 


2 


Dr Black informs us, that in 


Practice. 


recompoſed from the pure acid and alkali in the fol- Acid of 
lowing manner ; “ Upon fixed vegetable alkali pour tartar and 
a ſolution of the acid of tartar. Continue this till the its combi 


cfterveſcerce is over; the fluid will then be tranſpa- 
rent; but if more ot the acid is added, it will become 


turbid and white, and ſmall cryſtals like white ſand , 
will be formed in it. Theſe cry ſtals are a perfect cream te 


of tartar. 

Upon theſe principles, another method of decompo- 
ling cream of tartar might be tried; namely, adding 
to it as much oil of vitriol as would ſaturate the alkali, 
then diſlolving and cryſtallizing the ſalt: but, by this 
method, there would be danger of the acid being adul- 
tcrated with vitriolic tartar, 


I. With Fofile Alkali. The ſalt produced from an sie 


nations 
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epenera. 
d cream 
of tartar, 


991 


LD 
gnette's 


union of cream of tartar with foſſile alkali, has been or Rochelle 
long known under the names of Siegnette”s ſalt, ſal Ru- ſalt. 


Hellen ſis, or Rochelle ſalt ; but as the cream of tartar is 
now diſcovercd to be not a pure acid, but adulterated - 


with a portion of ſoluble tartar, poſlibly ſome differen- 
ces might be obſerved if the pure acid was uſed. 
This falt was firſt invented and brought into vogue 


by one Scignette, an apothecary at Rochelle, who kept 
the compoſition a ſecret as long as he could, Meſlrs 
Boylduc and Geoftroy afterwards diſcoyered and pub- 


liſhed its compolition, 

To prepare this ſalt, 
to be diflolved in hot water, and powdered cream of 
tartar thrown in as long as any efferveſcence ariles. 


For the better cryſtallization of the falt, the alkali 


ought to prevail. The liquor muſt then be filtered 
and evaporated, and very fine large cryſtals may be 
obtained by cold, each of which is the half of a poly- 


gonous priſm cut in the direction of its axis. This 
ſection, which forms a face much larger than the reſt, 
is, like them, a regular rectangle, diſtinguiſhable from 
the others, not only by its breadth, but alſo by two 
diſtinct diagonal lines which interſect each other in the 


middle. The following method of preparing Sieg- 
nette's ſalt, recommended by Mr Schecle, ſeems pre- 


ferable to any other on account of its caſe and cheap- 
neſs. Thirty ſix ounces of cryſtals of tartar are to be 
ſaturated with potaſh, and eleyen ounces of common 
ſalt diſſolved in the ley. When it is grown cold, and 
the vitriolated tartar has ſubſided to the bottom, it is 


filtered and evaporated till a pellicle appears; the two 


firſt cryſtallizations yield a fine Scignette's ſalt ; the 
third contains ſome digeſtive ſalt; and the fourth is 
entirely compoſed of it. The reaſon of this formation 
of Seignette's ſalt is, that the vegetable alkali has a 
greater attraction for acids than the mineral, and there- 


fore decompoſes the ſea-ſalt, whoſe baſis is then at li- 
berty to combine with the acid of tartar ; while the 


ſtronger marine acid takes the vegetable alkali.—A 
{alt of the ſame kind will be produced by adding Glau- 
ber's ſalt inſtead of common ſca-ſalt. | 


III. With Volatile Alkali, With regard to this com- 2 
bination, all we know as yet is, that if the alkali is tartar. 


over-ſaturated with acid, a cream of tartar, almoſt as 


difficult of ſolution as that of fixed alkali, will be ob- 


tained, When the ſaturation has been pretty exact, a 
beautiful ſalt, compoſed of four ſided pyramids, and 
which does not deliquate in the air, is produced. It 
is inſtantly decompounded, and emits a pungent vola- 
tile ſmell on being mixed with fixed alkali. 

IV. 


cryſtals of mineral alkali are 
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Chalybeat - 


Practice. 3 
Acid of IV. With Earths. All that is as yet known con- 
tartar and cerning theſe combinations, is, that with the calcareous 
its combi- earth a compound not caſily ſoluble in water is form- 
nations. ed. The other properties of this ſubſtance, aud the 
833 nature of combinations of tartareous acid with other 
Selenites earths, are entirely unknown, | | 
tartartous. V. With Copper. In its metallic ſtate, cream of tar- 
294 tar acts but weakly on the metal, but diſſolves ver- 
Afne gepgris much more prfectly than diſtilled vinegar can. 
wo The ſolution of cream of tartar, being evaporated, 
Gr. does not cryſtallize, but runs into a gummy kind of 
matter; which, however, does not attract the moiſture 
of the air. It readily diſſolves in water, and makes 
a beautiful bluih green on paper, which has the pro- 
perty of always ſhining, as if covered with varniſh, 
The effects of the pure acid on this metal have not yet 
been tried. 5 | | | 
VI. With Iron, The effects of a combination of 
«1 tartar, iron With the pure acid have not hitherto been tried. 
Cream of tartar diſſolves this metal into a green liquor, 
which being evaporated runs per deliguium. It has been 
attempted to ſubſtitute a ſolution of this Kind to the 
liquor uſed in printing calicoes formed of iron and ſour 
beer; but this gave a very dull browniſh colour with 
madder. Poſſibly, if the pure acid was uſed, the co- 
| Jour might be improved. In medicine, a combination 


295 


ot cream of tartar with iron is uſed, and probably may 


be an uſeful chalybeate. 8 | | 
VII. With Regulus of Antimony. See Sect. III. 


; 8. Of the Acid of SUGAR. 


896 | OY” | „„ 
saccharine THAT ſugar contains an acid, which on diſtillation 
_ acid, by a ſtrong fire ariſes in a liquid form, in common with 


that of moſt other vegetable ſubſtances, has been ge- 
nerally known; but how to obtain this acid in a con- 
crete form, and to appearance as pure and cryſtal- 
1izable as the acid of tartar, we were entirely ignorant, 
till the appearauce of a treatiſe intitled, Diſſertatio Che- 
mica, de acids Sacchari, auctore Johanne Afzelio Arvidſ- 
ſon, 4to, Upſaliz. 2 | | | | 
Of the method of procuring, and the properties of, 
this new acid, we have the following account in the 
Edinburgh Medical Commentaries, vol. iv. ” 
« 1, To an ounce of the fineſt white ſugar in pow- 
der, in a tubulated retort, add three ounces of ſtrong 
_ Fpirit of niite. 1 
7 2. The ſolution being finiſhed, and the phlogiſton 
of the ſpirit of nitre moſtly exhaled, let a receiver be 
property fitted to the retort and luted, and the liquor 
then made to boi] gently. e 
4 3, When the ſolution has obtained a browniſh co- 
jour, add three onnces more of ſpirit of nitre, and let 
the ebullition be continued till the fumes of the acid 
29 are almoſt gone. 2 
Chryſtals | 
"f ſaccha- ger veſſel, and expoſed to a proper degree of cold, qua- 
rine acid. drangular priſmatic cryſtals are obſerved to form; 
which being collected, and dried on ſoft paper, are 
found to weigh about 109 grains. 


© 5, The remaining liquor being again boiled in the 


ſame retort, with two ounces of freſh ſpirit of nitre, 


till the red vapours begin to diſappear, and being then 

in the ſame manner expoſed to cryſtallize, about 43 

grains of ſaline ſpiculz are obtained. 
VoL.IV, 
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« 4. The liquor being at length emptied in a /ar- 
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«© 6. To the liquid that ſtill remaius, about two Acid of ſu- 
ounces more of ſpirit of nitre being added, and after- Far aud its 
wars the whole being, both by boiling and evaporatic - 
reduced to a dry maſs, a brown, ſaline, gelatinous 21 
kind of ſubſtance is produced, which, when thorongh- 
ly dry, is found to weigh about half a drachm. 

« In the ſame manner, a ſimilar acid, we are told, 
may be obtained from different ſaccharine ſubſlances, 
as gum-arabic, honey, &c. ; but from none in ſuch quan- 
tities, or ſo pure, as from fine ſugar.“ 893 

This ſalt poſſeſſes ſome very {ſingular properties, of breſump- 
which what appears to us the moſt remarkable, andtion of its 
which we cannot help reading with ſome degree of **Pclling 
doubt, is, that jt produces an efferveſcence on being vitro 
added to ſuch a/kaline, earthy, or metallic ſubſtances, aa 
contain the vitriolic acid, From this we ſhould be apt 


to think, that this acid was capable of diſlodging even 


the vitriolic acid from its baſis, 
Acid of ſugar, being diſtilled in a retort, gives over 
about , of its weight of water, By an intenſe heat 
it melts, and is partly ſublimed ; leaving in the retort 
a dark grey maſs, of about the fifth part of the weight 
of the cryſtals made uſe of. The ſublimed ſalt eaſily 


recovers the cryſtalline form, and ſeems to have under- 


gone no further change by ſublimation than being ren- 
dered more pure. During the diſtillation a great quan- 
tity of elaſtic vapour ruſhes out (about 100 cubic in- 
ches from half an ounce of the cryſtals), which, from 
the diſtilled liquor's precipitating lime-water, we may 
judge to be fixed air. In a ſecond ſublimation, white 
fumes are ſent over, which, when cold, appear to be 
an acid, plaſly-coloured liquor, but cannot be again 
cryſtallized. “ Such parts of the falts as adhere to 
the ſides and necks of the veſſels do not appear to be 
in the leaſt changed in the proceſs.” On a third ſub- 
limation, theſe parts produced ſuch elaſtic vapours as 
burſt the receiver, | . 399 

This ſingular ſalt has a conſiderable acid power; Great acid 
twenty grains of it giving a very conſiderable degret power. 
of acidity to a large tankard of water. It diſſolves in 
an equal weight of diſtilled water, but concretes on 
the liquor's growing cool. It is alſo ſoluble in ſpirit 
of wine; 100 parts of boiling ſpirit of wine diſſolving 
56 of the ſaccharine cryſtals, but no more than 40 
when cold. The ſolution in ſpirit of wine ſoon be- 
comes turbid; and depoſites a mucous ſediment, in 
quantity about „, of the acid made uſe of. When cold, 
irregular ſcaly cryſtals are formed, which when dry 
are perfectly white, 275 | | 

With vegetable alkali, the acid of ſugar can ſcarcely 
be formed into cryſtals. unleſs either the alkali or acid 
predominate. With mineral alkali, a ſalt very diffi- 
cult of ſolution is formed. The quantity of volatile ' goo 
alkali ſaturated by this acid is incredible. ** Six parts Incredible 
of a pure volatile alkali may be ſaturated with one of quantity of 
the acid of ſugar. The produce is a quadrangular volatile al- 
priſmatic ſalt, With lime this acid unites ſo ſtrongly, kaliſatura- 
as to be ſeparable by no other means than a ſtrong ted v 82 
heat. What kind of a ſalt reſults from this combina- | 
tion we are not told ; but the author is of opinion, that 
this ſhows the uſe of lime in the purification of ſugar, 
in order to abſorb the ſaperfluous acid. Being ſatn- 
rated with ſome of the terra ponderoſa, the acid of ſu- 
gar immediately depoſits a quantity of pellu:id angu- 
lar cryſtals, ſcarcely AP in water, With magne- 
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ſia the ſalt appears in form of a white powder, ſoluble 
neither in water nor ſpirit of wine, unleſs the acid 
prevails, It has a ſtronger affinity with magneſia than 
any of the alkaline fairs. With earth of alum, no 
cryſtals are obtained; but a yellow pellacid maſs, of 
a ſweetiſh and ſomewhat aſtringent taſte; which, in 


a moiſt air, liquefies, and increaſes two-thirds in 
weight, 


This acid acts upon all metals, gold, ſilver, platina, 


and quickſilver, not excepted, if they have bcen pre- 
viouſly diſſolyed in an acid, and then precipitated. 
Iron in its metallic ſtate is diſſolved in very large 
quantity by the ſacchzrine acid; 45 parts of iron be- 
ing ſoluble in 55 of acid. By evaporation, the liquor 
ſhoots into yellow priſmatic cryſtals, which are eaſily 
ſoluble in water. With cobalt, a quantity of yellow- 


coloured cryſtals are obtained, which being diſſolved 


in water, and ſea-ſalt added to the ſolution, form a 


ſympathetic ink, The elective attractions of this 


ſingular acid are, firſt, lime, than the terra ponde- 
roſa, magnelia, vegetable alkali mineral alkali, and 
laſtly clays. With ſpirit of wine an ether was ob- 
tained which cannot caſily be ſet on fire unleſs pre- 
viouſly heated, and burns with a blue inſtead of a white 
OL Ts 

Towards the concluſion of his diſſertation the au- 


thor obſcrves, that ſome may imagine that the acid of 


nitre made uſe of in theſe experiments, may have a 
conſiderable ſhare in the production of what he has 
termed acid of ſugar. But though he acknowledges 
that this acid cannot in any way be obtained but by 


the aſſiſtance of ſpirit of nitre, he is thoroughly convin- 
ced that it does not, in any degree, enter into its com- 


poſition. _ 
What occurs to us on this ſubject is, that if the acid 
really pre- exiſts in the ſugar, it muſt give ſome tokens 


of its exiſtence by mixing the ſugar with other ſubſtan- 


ces belides ſpirit of nitre. The author himſelf thinks 
that lime acts upon the acid part of the ſugar: from 


| whence we are apt to conclude, that by mixing lime, 


ina certain proportion, with ſugar, a compound ſhould 


be obtained ſomewhat ſimilar to what was formed by 


a direct combination of lime with the pure acid. In 


this caſe, we might conclude that the nitrous acid pro- 


duces this ſalt, by combining with the inflammable part 


ol the ſugar, becoming thereby volatile, and flying en- 


tircly off, ſo as to leave the acid of the ſugar pure. In 
the diſtillation of dulcificd ſpirit of nitre, however, we 
have an inſtance of the nitrous acid itſelf being very 
much altered. This muſt therefore ſaggeſt a doubt 
that the acid ſalt obtained in the preſent caſe is only 
the nitrous acid deprived of its phlogiſton, and united 


with ſome earthy particles, 


In a treatiſe lately pabliſhed by Mr Rigby, how- 


ever, we are informed that ſugar itſelf may be recom- 


poſed by uniting the acid of ſugar with phlogifton; 
which afſcrtion, if well founded, undoubtedly decides 
the diſpute in favour of the ſaccharine acid being ori- 
ginally contained in the ſugar. Late experiments 
have determined it to be the ſame with that of ſorrel ; 
for which, as well as many other valuable acquiſitions, 
the ſcicnce of chemiſtry is indebted to Mr Schecle, 
Having diſſolved as much acid of ſugar in cold water 
as the liquor could take up, he added to this ſolution 


with a noiſe not inferior to that of fulminating gold. 
Acid of ſugar perfectly neutralized with vegetable al- 
kali, afforded the ſame precipitate, and fulminated in 


the ſame manner. 


9. Of the Acid of PhospnoRus. 


Tuts acid was firſt diſcovered by Homberg in Phcfpho- 
urine; afterwards by Margraaf in muſtard and cruct- ric acid, 


ferous plants: M. Bochante diſcovered it in wheat; 
and laſtly, M. Haſſenfratz has traced it in the mineral 
kingdom with great attention,—He has found that 
phoſphorated iron is contained in all the Pruſſian blues, 


when not purified ; but that this acid is produced by 


the coals employed in the proceſs, and is no conſtitu- 


ent part of the tinging matter. — to him it 


occurs almoſt univerſally in the mincrals of iron which 
are found in the ſlimy ſtrata of the earth, as well as 


thoſe which are undoubtedly modern, whether primary 


or ſecondary; unleſs the iron be ſo far of a metallic 
nature as to be attracted by the magnet, or very near 
that ſtate. It is afforded by the ochry ſtrata, and 
thoſe which contain hzmatites as well as the flimy 
kind. Into theſe it is ſnppoſed to have come by the 
decompoſition of vegetables; and to inveſtigate this 
matter he examined the hibiſcus paluſtris, ſolidago, 


virga aurea, antirrhinum, lunaria, ſolanum nigrum, 


vulgatum, ſtachys paluſtris, artemiſia Zeylandica, 
ruta graveolens, lycopus Europeus, carex acuta; vinca 


major, nepeta Pannonica, and noa Abyſſina. All 


theſe plants afforded the acid of wood-ſorrel and the 


phoſphoric acid. The quantity of the former varied 


from two ounces to two drachms 18 grains of acid ſalt 
containing ſome calcareous earth, to two drachms 24 
grains in a pound of each plant; the quantity of cal- 
careous phoſphoric ſalt being from one ounce fix 
drachms 48 grains to one drachm 12 grains.— M. 
Haſſenfratz alſo obſerves, that the phoſphoric acid is 


procurable from all ſorts of iron; thongh in ſome it 


ſeems to proceed from that contained in the earth, and 
in others from the coals employed in the reduction. 
The phoſphoric acid is alſo found by Dr Marquart 
to be contained in the paſtric juice of animals. One 
pound four ounces of the gaſtric juice of oxen gave 10 


grains of a lymphatic matter, exactly like the blood 


in its qualities; 16 grains and ſix- ſcventlis of phoſpho- 
ric acid, which with a blow-pipe was changed into a 
very pure and deliqueſcent glaſs of phoſphorus; five 
grains of phoſphorated lime, two grains of refin, 14 
grains of ſal ammoniac, 29 grains of common ſalt, a 
very ſmall quantity of an extract whoſe nature was 
ditficult to aſcertain; one pound three ounces ſix 
drachms and 67; grains of water; ſo that the ſolid 
contents were only 166th part of the bulk. 

In ſheep, the quantity of gaſtric juice was about 
eight ounces in quantity, of a deeper and brighter 


green 


Practice. 
ſome lixiviam of tartar drop by drop, waiting a little Acid of 
after each drop, and found the mixture, during the Phoſphary 
efferveſcence, full of ſmall cryſtals, which were genuine and wn | 
ſalt of wood-ſorrel. M. Klaproth having precipitated 1 
a nitrous ſolution of quickſilver with ſalt of wood- 
ſorrel, perfectly neutralized by vegetable alkali, obtain- 3d go, 
ed a white precipitate; which, when edulcorated and Fulminz. 
dried, and gently heated in a tea-ſpoon, fulminated Vng quid. 
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adit. * * 


Practice. 


Acid of 


green than that of oxen or calves; but affording the 


phoſphorus ſame ingredients, though in a different proportion; 


and its 
combina- 
tions. 


though no other acid than that of phoſphorus could 
be diſcovered. It was alſo more diſpoſed to putrefac- 
tion, Calves furnithed from four to ſix ounces of 
gaſtric juice, which contained very litile lymph, but 
atforded ſome quantity of dry jelly, though the whole 


was not equal to the proper proportion of lymph. 
The phoſphorated lime was in the uſual quantity, but 


the diſengaged phoſphoric acid in a very ſmall propor- 
tion. The lacteal acid was found in great quantity ; 
to which, along with that of phoſphorus, our author 


ſuppoſes the property of curdling the milk in the ani- 


mal's ſtomach to be owing. | | 
The phoſphoric acid has alſo been found in very 


large quantity in the calcareous ſtones of Andaluſia; 


and Mr Klaproth has fuund the ſame combined with 
calcareous earth in a kind of beryl, cryſtallized in hexa- 
hedral priſms, called by M. Verner apatit.—Formerly 


the beſt method of obtaining it was from urine, where 
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it is contained in very conſiderable quantity in combi- 


nation with the volatile alkali, and forming a ſalt call- 


ed the microcoſinic, or eſſential ſalt of urine. 

To procure this, a large quantity of urine is to be 
evaporated to the conſiſtence of a thin ſyrup ; which, 
being ſet in a cold place, will yield, ia three or four 
weeks, foul brown-coloured cryſtals, which are the 


microcoſmic ſalt, mixed with the marine, and other 
Theſe cryſtals are to be diflolved in 


ſalts of urine. 
hot water; the ſolution filtered whilſt it continues hot, 


and ſet to cryſtallize again ; and the ſolution, filtra- 
tion, and cryſtallization, repeated till the ſalt becomes 
In all the cryſtallizations the micro- 


pure and white, 
coſmic ſalt ſhoots firſt, and is eaſily diſtinguiſhed and 
ſeparated from the others. If the urine which re- 
mains after the firſt cryſtallization be further evapo- 
rated, and again ſet in the cold, it will yield more 
cryſtals ; but browner and more impure than the form- 


er; and therefore requiring to be purified by themſelves, 
From 29 pallons of urine may be obtained four ounces 
of pure ſalt ; a conſiderable part being (till left in the 


» 


reſiduum. 


In cheſe operations the heat ought to be gentle, 


and the veſſels either of glaſs or compact ſtone- Ware. 
Urine being evaporated in a copper veſſel, attorded on- 


Concerning the nature of the microcoſmic ſalt ob- 
tained by the above proceſs, Mr Margraaf gives the 
following account in the Berlin memoirs for 1746. 


Sixteen ounces of the ſalt, diſtilled in a glaſs re- 


tort, in a heat gradually raiſcd, gave over eight oun- 
ccs of a volatile urinous ſpirit, reſembling that made 


from ſal ammoniac by quicklime. The reſiduum was 


a porous brittle maſs, weighing eight ounces. This, 
urged with a ſtronger fire in a crucible, bubbled and 
frothed much, and at length ſunk down into the ap- 
pearance of glaſs, without ſeeming to ſuffer any fur- 
ther diminution of its weight in the moſt vehement 
hcat. | 

The vitreous matter diſſolved in twice or thrice its 
quantity of water, into a clear, tranſparent, acid li- 
quor, ſomewhat thick, not ill reſembling in conſiſtence 
concentrated oil of vitriol, This liquor totally cor- 


roded Zinc into a white powder, which, being diluted 


time remarkably changed. 


olution of that metal. | 0 
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with water, appeared in great part to diſſolve, fixed Acid of 
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alkalies occaſioning a plentiful precipitation, It acted phoſphorus 


powerfully upon iron, with ſome etferveſcence ; and 
changed the metal into a kind of muddy ſubſtance in- 
clining to bluiſh, in part ſoluble in water like the pre- 
ceding. It diſſolved likewiſe a portion of regulus of 
antimony, and extracted a red tincture from cobalt. On 
lead and tin it had very little action. Copper it cor- 
roded but ſlightly. On biſmuth, filver, and gold, it 
had no effect at all, either by ſtrong digeſtion, or a 
boiling heat. Nor did the adding of a conſiderable 
portion of nitrovs acid enable it to act upon gold. 


and ns 
combina- 
tions. 


—— 


« The vitreous ſalt in its dry form, melted with me- 


powerfully. In each of the following experiments, 
two drachms of the ſalt were taken to two ſcruples of 
the metal reduced to ſmall parts. (1.) Gold com- 


municated a purple colour to the vitreous ſalt ; on 


weighing the metal, however, its diminution was not 
conſiderable. (2.) Silver loſt four grains, or .*, ; and 
rendered the ſalt yellowiſh, and moderately opaque, 
(3.) Copper loſt only two grains, or ½, though the 
{alt was tinged of a deep green colour. 


which, after the fuſion, was found to be whiter and 
more brittle than before. (4.) During the fuſion with 
iron, flaſhes like lightning were continually thrown out; 
a phoſphorus being generated from the combination of 
the acid with the inflammable principle of the 1ron. 


_ tallic bodies with a ſtrong fire, acts upon them more 


| It ſeemed as if 
a portion of the ſalt had been retained by the metal, 


Great part of the mixture riſes up in froth ; which, 
when cold, appears a vitreous ſcoria, covered on the - 


ſurface with a kind of metallic ſkin, which, on bein 


rubbed, changes its green colour ts a yellowiſh. The 


reſt of the iron remains at the hottom of the crucible, 
half melted, half vitrified, and ſpongy. (5.) Tin loſt 
18 grains, or nearly one-half its weight, and rendered 


the ſalt whitiſh; the remaining metal being at the ſame 


It was all over leafy and 
brilliant, very brittle, internally like zinc. Laid on 


burning coals, it firſt began to melt, then burnt like 


zinc, or phoſphorus. (6.) Lead loſt 16 prains, and 


gave the ſame whitiſh colour to the ſcoriæ that tin 


does. The remaining lead was in like manner inflam- 


mable, but burnt leſs vehemently than the tin; from 


which it differed alſo in retaining its malleability. 


(7.) Mercury precipitated from aquafortis, and well 


_ edulcorated, being treated with the ſalt in a glaſs re- 


tort, with a fire raiſed to the utmoſt, only 12 grains of 
mercury ſublimed ; 28 remaining united with the acid, 
in a whitiſh, ſemi-opaque maſs. A ſolution of this 
mixed in diftilled water, depoſited a quantity of a yel- 
lowiſh powder; which, by diſtillation in a glaſs retort, 
was in great part revived into a running mercuty. A 


part alſo remained diflolved in the clear liquor; for a 
drop let fall on poliſhed copper inſtantly whitened it. 


(8.) Regulus of antimony melied with the vitreous 
lalt, loſt eight or nine grains, (about :); the regulus 
aſſumed a fine, brilliant, ſtriated appearance; the ſco- 
riæ were ſome what opaque. (9.) Biſmuth loſt cight 
grains; the ſcoriz were like the preceding, but the 
biſmuth itſelf ſuffered little change. (10.) Zinc, mix« 
ed with the ſalt, and diſtilled in a glaſs retort, yielded 
a true phoſphorus, which aroſc in a very moderate heat, 
The reſiduum was of a prey colour, a little melted at 
| 7:2 


the 
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Acid of the bottom, in weight not excecding two drachms ; ſo 


phoſphorus that two ſcruples had ſublimed. This reſiduum, urged 


and its ſuriher ina ſmall Heſſian crucible to perſect fuſion, emit- 
combina 


"AG ted an infinity of phoſphorine flaſhes, with a kind of de- 
. tonation. The matter, grown cold, looked like the ſco- 
riz of melted glaſs. Na; White arſenic, mixed 
with this ſalt, 33 ju the fire, greateſt part of it 
ſubliming, and only as much remaining behind as in- 
creaſed the weight of the ſalt cight or nine grains. 
This compound appeared at firſt tranſparent; but, on 
being expoſed to the air, became moiſt, and of au o- 
paque whiteneſs, much reſembling cryſtalline arſenic, 
(12.) Cinnabar totally ſublimed ; ſuffering no change 
itſelf, and occaſioning none in the ſalt. Sulphur did 
the ſame, (13-) One part of the ſalt, mixcd with ten 
of manganeſe, and melted in a cloſe veſſel, gave a ſemi- 
__ tranſparent maſs, ſome paris of which were bluiſh. 
The crucible was lined with a fine purple glazing, and 
the edges of the maſs itſclf appeared of the ſame co- 
Jour, : 


« The vitreous ſalt diſſolved alſo, in fuſion, metal- 


lic calces and carths. Chalk, with one-third its weight 


of the ſalt, formed a ſemitranſparent vitreous mals : 
calcined marble, with the ſame proportion, flowed fo 


thin as to run all through the crucible ; gypſum, like- 
wife, ran moſtly throngh the crucible ; what remain- 
ed was ſemitranſparent. Lapis ſpecularis ran entire- 
| ly through the veſſel. Spanith chalk pave a ſemitran- 
ſparent maſs, which ſparkled on breaking ; and fine 
white clay, a ſimilar one. Saxon topaz and flint were 
changed into beautiful opal-coloured maſles ; the earth 
of alum into a ſcmitranſparent maſs, and quicklime 
into an opaque white one, The maſs with flints im- 
bibed moiſture from the air; the others not. | 
„ Oll of vitriol, poured upon one-fourth its weight 
of this ſalt in a retort, raiſed an efferveſcence, acquired 
a browniſh colour, and afterwards became turbid and 
white. On raiſing the fire, the oil of vitriol diſtilled, 
and the matter in the bottom of the retort melted. 
In the neck was found a little ſublimate, which grew 
moiſt in the air; as did likewiſe the remaining ſalt, 
which was opaque and whitiſh, Concentrated ſpirit 
of nitre, diſtilled with this ſalt in the above proportion, 
came over unchanged ; no ſublimate appeared ; the re- 
ſiduum looked like glaſs of borax. The diſtilled ſpirit 
did not act in the leaſt upon gold, even by coction. 
Strong ſpirit of ſea-ſalt being diſtilled in the ſame man- 
ner, no ſenſible change was made either in the ſpirit or 
the ſalt, 285 | Me 
« Equal parts of the vitrified microcoſmic ſalt and 
ſalt ef tartar being urged with the ſtrongeſt fire that 
a glaſs retort could bear, nothing ſenſible came over, 
nor did the mixture appear in thin fuſton. 
in water, filtered, and dnly evaporated, it afforded, very 
difficultly, _—_ cryſtals, ſomewhat alkaline ; the 
quantity of alkali having been more than enough to ſa- 
turate the acid. A whitich matter remained on the 


filter, amounting io ſeven or eight rains, from two 


drachms of the mixture ; this, after being waſhed and 


1 22 * — meme before a blow- pipe, as did likewiſe the 
acids of vi- T) e 


e « This ſalt ſeems to extricate, in part, the acids of 
tartar, ni- vitriolated tartar, nitre, and ſea-ſalt. (1.) On diſtil- 
tre, and Jing a mixture of it with an equal quantity of vitrio- 
dca-ſalt. Jated tartar, there came over ſome ponderous acid drops, 


= WH Lu . 


chalk or quicklime. 


One. 


Diſſolved 


P ractice. 


which, ſat rated with fixed alkali, formed a neutral ſalt Acid of 


greatly reſembling the vitriolated tartar, 
um readily diflolved in water, and difficultly ery ſtalli- 
zed. (2.) Nitre, treated with the ſame proportion of 
the ſalt, began to emit red vapours. The reſiduum 
was of a peach-bloſſom colour, appeared to have melted 
leſs perfectiy than the preceding, aud diſſolved more 
difficultly in water, The ſolution depoſited a little earthy 


matter; and, on being flowly evaporated, ſhot into 


cryſtals, which did not deflagrate in the fire, (2.) Sea- 
falt, diſtilled in the ſame manner, manifeſtly parted with 
its acid; the reſiduum was whitiſh, readily diſſolved in 
water, and afforded ſome cubical cryſtals. (4.) Sal am- 
moniac ſuffered no change. (5.) Borax, with an equal 
quantity of vitreous ſalt, run all through the crucibles, 

« Solutions of this ſalt precipitated the earthy part 
of lime- water, of ſolution of alum, of flint diſſolved in 
fixed alkali, and the combination of marine acid with 
The precipitate from this laſt 
liquor is tenacious like glue, and does not diſſolve 


even in boiling water; expoſed to a ſtrong fire, it 
froths prodigiouſly, and at laſt melts into a thick ſcoria. 
4“ Solutions of this ſalt precipitate alſo ſundry me- 


tallic ſolutions; as butter of antimony, ſolutions of 


ſilver, copper, lead, iron, mercury, and biſmuth, in 


the nitrous acid ; and of tin in aqua-regis. The pre- 
cipitate of iron from ſpirit of ſalt is a tenacious mals ; 
that of ſilver from aquafortis, ſometimes a white pow- 
der, ſometimes tenacious, 


and ſometimes in that of a green oil, according to the 
proportions and diluteneſs of the liquor. Silver is not 


_ precipitated at all by this acid from its ſolution in vine- 


gar, nor gold from aqua-regis. 
An ounce of the vitreous ſalt, well mixed with 


half an ounce of ſoot, and committed to diſtillation, 


yielded a drachm of fine phoſphorus. The black reſi- 


duum, being elixated with boiling water, and the li- 


2 paſſed through a filter, there remained upon the 


lter eight ſcruples of a black matter ; and, on evapo- 


rating and cryſtallizing the liquor, about ſeven drachms 
were obtained of oblong cryſtals, which did not deli- 
quate in a moiſt air, but became powdery in a warm 
Theſe cryſlals, treated afreſh with inflammable 
matter, yielded no phoſphorus. Before a blow-pipe 
they melted into a tranſparent globular maſs, which on 
cooling, became turbid and opaque. Diſſolved in wa- 
ter, they precipitated ſolutions of ſilver, mercury, cop- 
per, and of chalk; though they did not a& vpon 
the latter ſo powerfully, nor produce with it a gluey 
maſs, as before they had been deprived of their phot- 
phorine acid.“ | | 

Mr Wiegleb informs us, that the phoſphoric acid 
exhibis leſs affinity with calcareous earth, in the moiſt 
way, than the vitriolic ; though it cannot be ſepara- 
ted from the ultimate reſiduum of the calcareous earth 
by that acid. 
from their baſis in the dry way. It precipitates iron 
from a ſolution in vitriolic acid, of a perfectly white 


colour. For the uſes of this acid as a flux, ſee the arti- 
ele BLow-pipe. | | 


5 10. Of the Aid of Avrs. 


Tux acid may be obtained from theſe inſets either How pre- 
| by cured, 


Copper from aquafortis is 
ſometimes thrown down in form of a white powder, 


It expels, however, all the liquid acids 


The reſidu- Phoſphorm 
and its 


combing. 


2d 907 


F b ES, . Ne 7 LOS) © Oo IM Be. RD 
\ A E ITT CESS © n 5 
F 8 FEM oy a=. Og gn ge I RE So BOOT NN I IE 
1 5 * * 2 © * * 0 of = 5 N yl * Ty * 9 ” AE 1 F oo ,., 4 n LIMIT 
CRT, Fd e . 2 29 5 Welk 8 fo, IT 42 * * TEIN 8 ol n — n Fa 1 "I 1 E 35 IS» Hee „ 8 Sf CIP * 5 ent CY, ff © ES 2 tb eh ee Bet 
ow II TONE Pay 1255 9 oe, LOA? NEE DO LA TENTS Eder Fete : n 1 , k 
4 8 N tf IF TL 7 SH S 5 > [ - : : 
E 05 CCC 525 | 5 


OE ee TS cds nf BObY 9 r 
— Ei Pages CE AP ELON 5 F 
CCC 


Practice. 


Its proper- 
nes. 


ſalt of tartar. | | 


From 


moirs for 1749. | 

« The acid of ants efferveſces wich alkaline ſalts, 
both fixed and volatile. With volatile alkalics it forms 
a neutral liquor, which, like that compoſed of the fame 
alkalics and vinegar, yields no concrete fait on diſtilla- 
tion. With fixed alkalics it concretes, upon proper 
exhalation, into oblong cryſtals, which deliquate in 
the air. The cryſtals, or the ſaturated neutral li- 


quor uncryſtallized, on being diſtilled with a fire 
increaſed till the retort began to melt, yielded, a 


liquor ſcarce ſenfibly acid, and afterwards a ſmall 
quantity of an urinous and partly ammoniacal liquor, 
The remaining black matter, diſſolved in diſtilled 


water, filcered and evaporated, ſhot into large cryſtals 


which did not deliquate in the air, though they were 
in taſte ſtrongly alkaline, efferveſced with acids, and 
had all the other properties by which fixed alkalies are 
diſtinguiſhed. | 


« This acid diſſolves, with great efferveſcence, coral, 
chalk and quicklime ; and concretes with them all into 
cryſtals which do not deliquate in the air. 


© It does not precipitate ſilver, lead, or mercury, 


from the nitrous acid; nor quicklime from the ma- 
Hence it appears to have no analogy to the ma- 


rine. 
rine or vitriolic acids; the firſt of which conſtantly 
precipitates the metallic ſolutions, and the other the 
earthy. | | | TD 

& It does not act upon filings of ſilver; bat (like 


vegetable acids), it totally diſſolves, by the aſſiſtance of 


heat, the calx of ſilver precipitated from aquafortis by 


46 It does not diſſolve calces of mercury, (as vege- 


table acids do); but revives them into running quick- 


ſilver. 85 | 

It acts very weakly upon filings of copper; but 
perfectly diſſolves copper that has been calcined. The 
ſolution yields beautiful compact green cryſtals. 

4% It diſſolves iron-filings with violence; the ſolu- 
tion duly evaporated, ſhoots into cryſtals more readily 
than that made in diſtilled vinegar, It ſcarcely acts at 
all upon filings of tin. ee 

© It does not, according to Mr Margraaf, corrode 


\ filings of lead; but diſſolves, by the aſſiſtance of heat 


the red calx of lead, The ſolution cryſtallizes into a 
ſaccharum ſaturni. In Mr Ray's philoſophical letters, 
it is faid, that /ead put into the acid ſpirit, or fair wa- 


ter, together with the animals themſelves, makes a 
good ſaccharum ſaturni ; and that this ſaccharam, on be- 
ing 


iſtilled will afford the ſame acid ſpirit again, 
which the ſaccharum ſaturni made with vinegar will 
not do, but returns an inflammable oil with water, 
but nothing that is acid; and ſaccharum ſaturni made 
with ſpirit of verdegris doth the ſame in this reſpect 


with the ſpirit of piſmires. 


*« It diſſolves zinc with vehemence, and ſhoots, up- 
on due evaporation, into inelegant cryſtals, not at all 
like thoſe produced with diſtilled vinegar. On biſ- 
math, or regulus of antimony, it has little effect, ei- 
ther when calcined or in their metalline ſtate. 


bottom; ſo that, by this 
deſtroyed, 
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11. Of the Acid of AMBER. 


Tuk nature of this acid js as yet but little known, 
and Mr Pott is the only chemiſt who ſeems to have 
examined it with accuracy. We ſhall therefore give 


an abſtract of the principal obſervations and experi- 


ments he has made on this ſalt. 
« Salt of amber requires a large quantity of water 


for its ſolution. In the firſt cryſtallization (being 


much impregnated with the oil which riſes from the 
amber along with it), it ſhoots into ſpongy flakes, in 
colour reſembling brown ſagar-candy ; the eryſtals 
which ſucceed prove darker and darker coloured, On 


repeating the depuration, the cryſtals appear at top 


of a clear yellow or whitiſh colour, in form of long 
needles or feathers; at bottom, darker, and more ir- 


regular, as are likewiſe the cryſtals whieh ſhoot after- : 


wards, The cryſtals neither liquefy nor become pow- 
dry in the air: rubbed, they emit a pungent ſmell like 
that of radiſhes, eſpecially if warmed a little; their 
taſte is acid, not in the leaſt corroſive, but with a kind 
of oily pungency. © 3 

„ This ſalt, kept in the heat of boiling water, loſes 


nothing of its weight, and ſuffers no alteration. In a 


great heat it melts like oil; after which a little oily 
acid ariſes, then oily ſtriæ appear in the lower part of 


the retort, and the ſalt ſublimes into the neck, partly 


in the form of a dark yellow butter, and partly in 
that of feathers, a black coaly matter remaining at 
proceſs, a part of the ſalt is 


« Oil of turpentine has no action on this alt. 
Hiyhly rectified ſpirit of wine gains from it a yellow 
colour in the cold; and, on the application of heat, 
diſſolves a conſiderable quantity, but depoſites great 


part of it on cooling. The ſalt thus depoſited is ſome- 


what whiter than before, but ſtill continues ſenſibly 
yellow, The dulcified ſpirit of ſal ammoniac diſſolves 
it readily, without efferveſcence, into a yellow liqour ; 
if the ſalt was foul, the ſolution proves of a red co- 


| lour; on burning of the vinous ſpirit, a neutral liquor 


remains. . 
4% A ſolution of ſalt of amber in water, ſaturated 


with a pure alkaline lixivium, yielded, on inſpiſſation, 


a ſaline matter, which would not cryſtallize, and 
which when exſiccated by heat, deliquated in the air, 
leaving a conſiderable proportion of an earthy, unc- 
toous matter. Being again gently inſpiſſated, it left 
a browniſh ſalt very ſoluble, weighing one half more 


than the ſalt of amber employed. This ſalt efferveſ- 
ced with the vitriolic and nitrous acids: the vapour, 


which exhaled, was not acid, but oily and ſulphureous. 
On repeating tne experiment, and fully ſaturating the 
alkali with the ſalt of amber, the neutral ſalt made no 
efferveſcence with theſe acids. This ſalt did not per- 
fectly melt before a blow-pipe; continued in the fire 
for ſome time, it efferveſced with aquafortis. In dif 
tillation it yielded a bitter, oily, alkaleſcent ſpirit, 
much reſembling the ſpirit of tartar ; and towards the 
end, an empyreamatic oil. The reſiduum elixated, 

yielded the alkaline ſalt again of a brown colour. 
« Salt of amber efferveſces ſtrongly with volatile 
alkalics; and, on ſaturation, forms with them an oily 
| | | | 1 am- 


5 O01 
Acid of 
amber and 
its combi- 


nations. 
— 


909 
Mr Pott's 
experi- 
ments. 


$02 


Acid of ammoniacal liquor, which, in diſtillation, totally ariſes 
amber and in a fluid form, except that a ſmall portion of a pe- 
ies combi- netrating, oily, ſaline matter, concretes towards the 
41016. end. 

910 « On diſtilling ſalt of amber with an equal quanti- 
Fxtricates ty of common ſal ammoniac, a mariue acid ſpirit 
the acids of came over, of a ſtrong ſmell, and a brown colour ; 
fal Lange, afterwards, a little white ſal ammoniac ſublimed; at 
Frog u length aroſe ſuddenly a large 2 of a ſuliginous 

or bituminous matter, leaving behind a ſmall portion 

of a like ſhining black ſubſtance, The coaly matter 
was conliderably more in quantity than the ſalt of am- 
ber employed, On treating it with nitre, red va- 
pours aroſe, and the mixture detonated with vio- 
lence, A mixture of it with borax, frothed and ſwell- 
ed up much more than borax by itſelf; and, on rai- 
ſing the fire, yielded only ſome oily drops; the acid 
being deſtroyed by this ſalt, as by fixed alkalies and 
„it {quicklime. 
© Purifiedby “ Spirit of ſea-ſalt, poured upon one-fourth its 
the marine weight of ſalt of amber, made ſcarce any ſolution in 
acid, the cold: on the application of heat, nearly the whole 
coagulated into the conſiſtence of a jelly. In diſtilla- 
tion, the ſpirit of ſalt aroſe firſt ; then almoſt the whole 
of the ſalt of amber, partly like firm butter, partly like 


long ſtriated plumous alum, very pure, and of a ſine 


white colour, its oily matter being changed into a 
coal at the bottom. The ſalt, thus purified, makes 
no precipitation in the ſolution of ſilver, and conſe- 


quently retains nothing of the marine acid; nor does 


it precipitate ſolution of quicklime made in ſpirit of 
ſalt, and conſequently contains nothing vitriolic. If 
any of the mineral acids was contained in this ſalt, it 
could not here eſcape diſcovery ; the oil, which in the 


proecſs ſeparated, 


8 « Aquafortis being poured upon one-fourth its 


Vſfe ds of 
ſpirit of 


nitre on it, from it in the cold, but diſſolved little : on the appli- 


cation of heat, the whole diſſolves into a clear liquor, 


without any coagulation : if the ſalt is very oily, the 

ſolution proves red. In diſtillation, the greateſt part a- 

riſes in a liquid form, with only a very ſmall quantity 

of concrete ſalt. The ſpirit does not act upon gold, 

but diſſolves ſilver, and quickſilver, as at firſt; a proof 

that it has received no marine acid from the {alt of 
Of oil of « Oil of vitriol being added to twice its weight of 
vitriol, ſalt of amber diluted with a little water, a moderate 
fire elevated an acidulous, liquor, which appeared to 
proceed from the ſalt of amber; for its making no 
change ir ſolution of fixed ſal ammoniac, ſhowed it 
not to be vitriolic, On continuing the diſtillation by 
a ſtronger fire, greateſt part of the ſalt ariſes unde- 
ſtroyed, and the oil of vitriol' along with it; a black, 
light, porous earth remaining. 

« Equal parts of quicklime and ſalt of amber gave 
over in diſtillation only an acidulous phlegm ; the reſi- 
duum, -clixated with water, yielded a ſolution of the 
lime in the acid of amber, reſembling a ſolution of the 
ſame earth in vegetable acids, precipitable by alkaline 
ſalts, and by the vitriolic acid, Lime, added to à wa- 
tery ſolution of ſalt of amber, diſſolves with ſome ef- 
ferycſcence; after which, the whole coagulates into 


914 
Of quick- 
kiver, 


S irn . 


rough ſalt is ſuppoſed to conceal the acid, being in this 


weight of ſalt of amber, extracted a yellowiſh colour 


ſerve again ſeveral times. 


Practice. 


the conſiſtence of a jelly: this, diluted with water, Acid of a. 


proves ſimilar to the foregoing ſolution, 


ſevic and 


4% Solution of ſalt of amber makes no precipitation ite combi. 


in ſolution of ſilver or quickſilver. It diſſolves zinc, 
as all acids do: fixed alkalies precipitate the zinc: the 


Nations, 


915 


volatile do not; and when a ſufficient quantity of the Effects of 


volatile has been added, the fixed make no precipita- fl 


tion. It acts exceedingly flowly and difficultly upon 
copper; but corrodes calcined copper in a ſhorter time. 
It ſoon corrodes iron, by coction, into a crocus, and 
diſſolves a part into a liquid form: the ſolution has 


t of am. 


ber on the 
metals, 


little colour; but alkaine ſalts readily diſcover that 


it holds iron, by rendering it turbid and whitiſh, and 


throwing down. a conſiderable quantity of a greeniſh 
calx.”” -- | 5 


12. Of the acid of ArskxIc. 
Mr Scheele firſt perceived, from ſome experiments 
whence he was led to an analyſis of this ſubſtance, 


which produced an acid of a very ſingular kind; by 
uniting of which with phlogiſton in certain propor- 


tions, either white arſenic or its regulus may be com- 


poſed at pleaſure. 


916 
How firſt 


on manganeſe, that arſenic contained phlogiſton: from diſcovere. 


5 


White arſenic may be decompounded in two ways. Two ways 
1. Put two ounces of it reduced to a fine powder in a of decom- 
glaſs mortar into a retort of the ſame materials; pour Pounding 


upon it ſeven ounces of pure muriatic acid, whoſe ſpe- 
cific gravity is to that of water as 10 to 8; and Jute on 
a receiver, The arſenic is quickly diſſolved in a boil- 
ing heat, which muſt be brought on as quickly as poſ- 
ſible. 


After the ſolution is accompliſhed, while the j; 


l. 


919 


y means 


liquor is ſtill warm, three ounces and a half of nitrous of nitrous 
acid, of the ſame ſpecific gravity with the muriatic acid, 


above-mentioned, is to be added, and the liquid which 
had already gone over into the receiver poured back. 
The receiver is then to be put on again, but not luted 


the mixture ſoon begins to efferveſce, and red vapours 


go over into the receiver, The diſtillation is to he con- 
tinued till theſe vapours ceaſe; when an ounce of 
finely powdered arſenic is again to be added, the re- 


_ ceiver applied as before, and a gentle ebullition con- 
tinued till the ſecond quantity of arſenic be diſſolved, 
An ounce and an half of nitrous acid is then to be 


added, and the mixture diſtilled to dryneſs, increaſing 
the fire towards the end, ſo as to make the retort red 
hot. The acid which comes over into the receiver may 
The white maſs which re- 
mains in the retort is the dry acid of arſenic, 
be reduced to a liquid form by pouring upon it, in 


coarſe powder, twice its weight of diſtilled water, and 


boiling for a few minutes, pouring back the liquor 
which comes over, and afterwards filtering the ſolu- 


tion through blotting paper, which has been previouſly 


waſhed in hot water. 
In this proceſs the nitrous acid attacks the phlo- 
giſton of the arſenic, is volatilized in conſequence of 


Its union With it, and leaves the more fixed but leſs 


power ful acid of arſenic behind. The nitrons acid 
would alone be ſufficient for this purpoſe, could it ac- 
curately come into contact with the particles of arſe- 
nic; but this cannot be done witthout ſolution, and 


the nitrous acid is capable of diſſolving arſenic only in 


pro- 


It may 


Practice. 


id roportion to the water it contains. Too great a quan» 
| — and mare therefore be required were this acid to be 
its combi- nſed by itſelf ; but by the uſe of muriatic acid for the 
nations. ſolution, a ſmaller quantity of ſpirit of nitre is admit- 

ted to intimate contact with all the arſenical particles, 
and has an opportunity of depriving them of their phlo- 
giſton. Aqua-regia might be poured upon the arſenic 
at once; bat the greateſt efferveſcence it excites would 
throw the mineral up to the top in ſuch a manner that 
the menſtruam could not act upon it. By the opera- 
tion of dephlogiſtication, arſenic loſes a fifth part, 

510 Which is ſuppoſed to be pure phlogiſton. = 
By dephlo- The other method of decompoſing arſenic is, by 
giſticated means of the dephlogiſticated ſpirit of ſalt, For this 
2 of purpoſe, take one part of powdered manganeſe, and 
| ed. Put it into a retort, of which it may fill one- 
fourth; a receiver containing one-fourth of powdered 
arſenic, with one-eighth of diſtilled water, is to be luted 
on, and the retort put into a ſand-bath, The dephlo- 
giſticated muriatic acid, going over into the receiver, 
zs inſtantly abſorbed by the arſenic ; which ſome hours 
afterwards will be diſſolved, and two different liquid 


| ſtrata, which cannot be mixed together, will be per- 


ccived in the receiver. This ſolution is now to be put 
into a clean glaſs retort, and diſtilled io dryneſs ; in- 
creaſing the fire at laſt to ſuch a degree as to make 


the whole red hot: and in this proceſs alſo two dif- 


ferent liquids paſs over into the receiver which do not 
unite together, 


Here the manganeſe attracts the phlogiſton of the 
- muriatic acid; and as this dephlogilticated acid has a 


very ſtrong attraction for phlogiſton, it deprives the 
arſenic of its phlogiſton, and thus recompoſes the or- 
dinary phlogiſticated muriatic acid. This portion of 
recompoſed acid diſſolves part of the arſenic, formin 
with it what is called butter of arſenic. The other part 
of the arſenic which has been decompoſed, diſſolves in 
the water, and forms a liquid ſpecifically lighter than 
the butter, and therefore ſwims above it. On recti- 


fying the two liquids, the undecompoſed portion of 


the arſenic ariſes along with the muriatic acid, and 
goes over into the receiver in form of an heavy oil, 
while the acid of arſenic remains behind in the retort. 
The acid obtained in this way is preciſely the ſame 
With the former, and one would hardly believe that it 
is an acid, becauſe it has no acid talte ; but after ſome 
days it grows moiſt in the air, and at laſt deliquates, 
aſſuming the appearance of oil of vitriol. As the de- 
liqueſcence, however, is very ſlow, it is proper to diſ- 
ſolve it in a certain quantity of water, when a ſmall 
quantity of white powder remains undiſſolved, after 
preparing it by the firſt proceſs, which is ſiliceous earth 
derived from the retort. 
ſeparated from the acid by filtration; and in order to 
prevent the glue of the blotting-paper from mixing 
with the acid, it was directed to waſh the filter with 

920 hot water previous to the operation. 
Acid of ar- The firſt expcriment M. Schecle tried on this acid 
ſcnic equal- after he had obtained it, was to diſcover if it was as 
4 pooh noxious to animals as when combined with phlogiſton, 
the white Having mixed a little with honey, the flies that eat of 
in an hour ; and eight grains reduced a cat to 


arſenic it- it died i 
ſelf, the point of death in two hours. Some milk, how- 
1 


c HE MIS IT R V. 


mix it with three of the muriatic acid above - mention 


gi g over into the receiver. | 


This ought to be carefully. 


regulus of arſcnic ſublimed, 
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ever, being then given to the animal, it vomited vio- Acid of 


lently, and ran away. arſenic and 
2. An ounce of dry acid of arſenic, heated in a ſmall its <ombi- 


phial to near the point of ignition, melts into a clear . 


liquid, which congeals when cold; but if the heat be gar 
increaſed till the veſſel begins to melt, the acid begins Eaſily re- 
to boil, reſumes its phlogiſton, and arſenic ſublimes in fumes its 
gretter quantity as the heat is longer continued. Af. Phlogiſton. 
ter ſubjecting the acid to this violent heat in a retort 
for an hour, the veſſel melted, and the acid had riſen 
up as high as the neck. | 
3. In a crucible the arſenic attracts phlogiſton in 
greater quantity, and is entirely diſſipated in arſenical 
vapours ; a litile clear and difficultly fuſible glaſs, con- 
ſiſting of clay and the acid of arſenic, remaining in the 
crucible, | ry” 
3. With powder of charcoal the arſenical acid un- Takes fire 


dergoes no change; but if the mixture be put into a and ſub- 


retort, the moiſture all driven off, a receiver then luted limes char- 


on, and the heat increaſed till the bottom of the retort coal. 


becomes red hot, the whole maſs takes fire with vio- 
lence ; all the acid is redaced, and ſublimed into the 
neck of the retort ; a ſhining regulus is obtained, mixed 
with a little arſenic and charcoal duſt, A few drops 


of water are found in the receiver, but they do not 


contain a particle of acid, | 923 

4. The arſenical acid, after ſome days digeſtion Appear- 
with oil of turpentine, unctuous oil, and ſugar, becomes ance with 
black and thick. If ſome muriatic acid be diſtilled oil of tur- 


from this, a little nitrous acid added, and the diſtilla. Bentine, 


tion repeated, ſome acid of arſenic is left behind. Spi- 
rit of wine und ergoes no change either by digeſtion or 
diſtillation with arſenical acid. PEE I in 924 

5. Six parts of acid digeſted with one of ſulphur With ſul- 


ſuffer no change; but when the mixture is evaporated phur. 


to dryneſs, and then ſubjected to diſtillation in a glaſs 
retort, the two unite with great violence at that de- 
gree of heat in which ſulphur melts; and the whole 
maſs riſes almoſt in the ſame inſtant, in form of a red 
ww arm ; a little ſulphureous acid in the mean time 


us, = 25 
6. Acid of arſenic, ſaturated with vegetable fixed Combined 
alkali, forms a deliqueſcent falt which does not cry- with vege- 


ſtallize, but turns ſyrup of a violet green, though it table fixed 


produces no change on the tincture of lacmus, On Kali. 


tke addition of a little more acid, however, when it 


reddens lacmus, but makes no alteration on the ſyru 


of violets, the liquor will afford fine cryſtals like Mr 
Macquer's neutral ſalt of arſenic. On keeping this ſalt 


for an hour in fuſion in a crucible covered with another 


luted upon it, the inſide of the veſſel was found co- 

vered with a white glazing, and a ſalt remained, which | 

was ſtill the ſame arſenicated ſalt with exceſs of acid. 26 
7. On diſtilling this ſalt in a retort with an eighth- This ſalt 


part of charcoal-duſt, it began to boil very violently decompo- 


as ſoon as the retort became red-hot, and a very fine ſed by 
| The black reſiduum charcoal. 
contained the alkali entirely ſeparated from the arſeni- 
cal acid, 5 927 

8. With mineral alkali the acid of arſenic forms combine 
cryſtals when perfectly nentralized, but not if added with mine- 
to exceſs, In that caſe, the maſs becomes deliqueſ- ral alkali. 
cent like the former when neutral, 928 

9. With volatile alkali a ſalt much reſembling the with vola- 

two tile alkali 
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Acid of ar- two former is produced, It does not change lacmus, 
ſenic and hut turns the ſyrup of violets green. A gentle heat 
w comv- drives off part of its volatile alkali, and leaves the re- 
Nations: — mainder ſuperſaturated with acid; in which caſe it 
ſhoots into long radiated and deliqueſcent cryſtals. 
Theſe, urged by a ſtronger heat, part with the whole 
of their alkali, which is partly decompoſed ; ſome 
arſenic is formed by the union of the phlogiſton of 
the alkali with part of the arſenical acid ; the remain- 
der of which aſſumes a milky colour, and lies in the 
bottom of the retort, | 
10, Acid of arſenic diſtilled with vitriolated tartar 
expels the vitriolic acid in a violent heat, which comes 
2 over in a concentrated but ſulphureous ſtate, leaving 
| dry diſtilla. the arſenical ſalt formed of the acid and alkali united, 


, 929 
Expels the 


acid of vi- 


tion. With Glauber's ſalt the vitriolic acid alſo riſes, and with 
930 leſs heat than when vitriolated tartar is made uſe of. 
Acid of 11. One part of nitre diſtilled with three of acid of 
; arſenic, yielded a ſpirit of nitre, together with the 
931 neutral arſenical ſalt already mentioned. Nb 
Of com- 12, One part of common ſalt with three of arſeni- 
mon ſalt. cal acid, yielded ſome ſmoking part of ſalt. The re- 
ſiduum diſſolved in water gave cryſtals of common 
ſalt, and a thick magnum, which would not cryſtal- 
lize till the ſaperfluous arſenical acid was taken away 
by adding powdered chalk, when it yielded cryſtals 
ſimilar to thoſe produced by the acid and pure alkali. 
Phenome- 13. With ſal ammoniac the product was firſt fumin 


na with ſal muriatic acid, then volatile alkali in a liquid ſtate, af- 
ammoniac. ter that arſenic, and laſtly part of the arſenical acid 
633 remained in the retort. 18 
Decompo- 14. Spathum ponderoſum, and gypſum, both part- 
ſes ſpa- el] with their acids, which were become ſulphureous. 
thum pon- Te, former did not yield its acid till the retort be- 


hour go gan to melt. | . 
ſum. 15. One part of fluor mineral was mixed with four 
634 ol acid of arſenic, and diſtilled into a receiver having 


Cannot ex- a little water in it. When the retort grew red-hot, 
pel the firſt a yellow and then a red ſubſtance ſublimed. Some 
Huor acid. ſulphureous acid, but none of the acid of fluor, went 
over. A prey-coloured reſiduum was left in the retort ; 
which being divided into two parts, one was mixed 
with charcoal-powder and diſtilled with a ſtrong fire, 


without the production of either arſenic or 3 goon 


the other was mixed with four parts of acid of arſe- 
nic, and ſubjected to a ſecond diſtillation. When the 
maſs grew dry, a little yellow fal ammoniac was ſub- 
limed, and the water was covered with a cruſt of ſili- 
635 ceonsearth, as in the uſual diſtillations of that mineral. 
Precipi- 
tates lime ting with the calcareous carth diſſolved in it. By the 


— addition of more acid, the precipitate is diſſolved, and 
the liquor yields ſmall cryſtals, which let fall a ſele- 
636 nite on the addition of vitriolic acid. | 
Phenome- 17. On the addition of powdered chalk to arſenical 
na with acid diluted with water, the earth is at firſt diſſolved, 
chalk. but by adding more chalk the whole is coagulated in- 
937 to ſmall cryſtals. 
With mag- 18. Magneſia diſſolves in the arſenical acid, and the 
neſia. ſolution coagulates when it comes to the point of ſatu— 


ration. On diſſolving the coagulum in a larger quan- 
tity of water, it becomes gelatinous by evaporation ; 
and if the jelly be lixiviated with water, filtered, and 
evaporated, a viſcid maſs remains, which refuſes to 
cryſtallize. | 


CU MNMNIGTIEY 


16. Arſenical acid precipitates lime- water, by uni- 


Pr actice, 


19. Earth of alum precipitated by alkali of tartar, Aeid of u. 
is eaſily ſoluble in arſenical acid, and coagulates as ſenic ang 
ſoon as it arrives at the point of ſaturation, Evapo- t combi. 
rated to dryneſs, mixed with ſome charcoal powder, e. 
and then ſubjected to ſtrong diſtillation, a little yellow 932 
ſublimate ariſes into the neck of the retort, as likewiſc With carth 
ſome ſhining regulus, while a volatile ſulphureous acid o alum, 
paſſes over into the receiver. The reſiduum diſſolves 
with difficulty in the vitriolic acid, though ſome cry- 


ſtals of alum will form in the ſpace of two months. 


20, Four parts of arſenical acid mixed with one With Skit 
of powdered white clay, did not diſſolve any part by clay, 
digeſtion for a fortnight. By diſtillation in a retort 
till the veſſel began to melt, it was converted into a 
thick flux, and a little arſenic ſublimed. By mixing 
the reſiduum with a little powdered charcoal, a ſhining 
regulus was ſublimed, RED 940 

21, Terra ponderoſa diſſolves readily in the acid of Withterrz 


arſenic, but precipitates again as ſoon as it has attained ponderoſa. 


the point of ſaturation. The ſolution is precipi- 

tated by acid of vitriol, and forms regenerated pon- 

derous ſpar. 941 
22. Gold is not acted upon by acid of arſenic, either With gol, 

by digeſtion or otherwiſc ; nor is its ſolution precipi- 

tated, though the retorts uſed in the operation were 

ſtained with red and yellow ſpots, which could not be 

taken off; nor is its action increaſed by mixture with 

muriatic or with nitrous acid. 3 942 
23. Pure platina is not acted upon. Its ſolution Platina. 

is not precipitated by the pure arſenical acid, but rea- 

dily by the arſenical ſalts. The precipitate is yellow, 

and diſſolves in a large quantity of water, but contains 

no mark of arſenical acid. Addition of muriatic or of 

nitrous acid makes no change in its effects. 943 
24. Pure ſilver is not acted upon by the arſenical silver. 

acid in digeſtion. On avgmenting the fire till the 

acid melted, and keeping up this degree of heat for 

half an hour, the metal diſſolved, and on breaking the 

retort, a colourleſs glaſſy maſs, nearly tranſparent, was 

found in it; the retort being covered with a flame- 


coloured glazing, which could not be ſeparated from 


it, By a great degree of heat the ſilver was reduced 
without addition. Solution of ſilver is precipitated by 
pure acid of arſenic, but more effectually by the 
neutral arſenical ſalts: the precipitate is of a brown 


colour, and by digeſtion in muriatic acid is changed 


into lunea cornea ; it is alſo ſoluble in ſpirit of ſal am- 
moniac prepared with quicklime. The action of the 
arſenical acid upon ſilver is conſiderably increaſed by 


mixing it with ſpirit of ſea-ſalt; the former attacking 


the phlogiſton of the metal, while the latter attacks 

its earthy baſis. Wt | 5 | 944 

25. Quickſilver is not ated upon by digeſtion with Quick- _ 

arſenical acid. On putting the mixture into a retort, ſilver. 

diſtilling to dryneſs, and then increaſing the fire, the 

maſs becomes yellow, quickfilver riſes into the neck of 

the retort, with a little arſenic, and ſome yellow ſubli- 

mate ; but though the fire was augmented till the re- 

tort began to melt, the maſs could not be fuſed. Three 

drachms and an half ef quickſilver were obtained out 

of ſix employed in the experiment; the arſenical acid, 

therefore, contained two and an half. The maſs was 

ſomewhat yellow : it diſſolved very readily in muriatic 

acid, but ſcarcely at all in the nitrous or vitriolic ; on 

eyaporation to dryneſs and diſtillation, ſome corroſive 
ſublimate 
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Practice. 


Acid of ſublimate roſe into the neck of the retort ; the reſi- 
arſenic and quum, melted in a very ſtrong fire, proved to be acid 
its combi- arſenic. Another portion of the maſs, diſtilled with 
nations. two parts of common ſalt, yielded corroſive ſubli- 
945 mate. | 
With cor- 26. Acid of arſcnic diſtilled with corroſive ſubli- 
rofive lub- mate undergoes no change; but by ſublimation with 
UM mercurius dulcis, a corroſive ſublimate is obtained. 
Some have aſſerted, that by ſubliming arſenic with cor- 
946 roſive ſublimate, a butter of arſenic is obtained ; but 
Butter of Mr Scheele informs us that chis is a miſtake ; and that 
arſenic is by diſtilling this mixture, he conſtzntly obtained cor- 
not obtain- roſive ſublimate at firſt, and arſenic afterwards, With 
ed by this repulus of arſenic, however, a _— butter of 
procels. arſenic, mercurins dulcis, and ſome quickſilver, are 


obtained. The ſame thing happens with a mixture of 
orpiment and corroſive ſubli mate. 
Vi . 27. Arſenical acid diſſolves copper by a digeſting 


per. heat. The ſolution is of a green colour: a quantity of 
light blue powder is depoſited, and attaches itſelf to 

the copper. This powder conſiſts of the acid of arſe- 
nic and calcined copper. On mixing two parts of dry 
acid of arſenic, in fine powder, with one of filings 

of copper, and diſtilling the mixture, ſome arſenic 
roſe into the neck, and the maſs melted and turned 
blue. On boiling it with water, the ſolution was ſi- 
milar to one made directly from acid of arſenic and 
copper. A little copper remained in the bottom of 
the retort, which was tinged with brown, red, and 
yellow ſpots, inſoluble in any menſtruum. The ſolu- 
tions of this metal are not precipitated by arſenical 
acid, but the acetons ſolution is. Neutral arſenical 
ſaits throw down a blue precipitate, which by expo- 
ſure to a ſtrong fire, turns brown and covers the inlide 

of the containing veſſel with a yellow enamel, On 
mixing the ſcoria in a fine powder with a Intle lamp- 
black, ſome fine regulus of arſenic ſublimed, and the 

copper in the reſiduum was reduced. „ 

. 28. With iron the acid of arſenic forms a pelati- 
nous ſolution, which by expoſure to the air grows ſo 
thick that in two hours time it will not flow out at the 
mouth cf a phial. With alkali of tartar a whitiſh 


greea powder is thrown down; which being edulco- 


rated and diſtilled in a glaſs retort, yields ſome arſenic, 
and leaves a red ochre behind. On diſtilling four 
parts of arſenical acid with one of iron filings, the maſs 


efferveſced ſtrongly towards the end; and when it be- 


came dry, took fire in the retort upon increaling the 
heat, when both arſenic and regulus of arſenic were 
ſublimed. The refiduum was black, friable, and con- 
tained but little acid of arſenic ; the retort was co- 
vered with yellowiſh brown ſpots. Solutions of iron 
in mineral acids are not precipitated by acid of arſe- 
nic, but the acetous ſolution lets fall a dark brown 
powder. All the ſolutions are precipitated by the 
arſenical neatral ſalts, - the precipitates by a ſtroug 
fire, converted into black ſcoriæ; which mixed with 
powdered charcoal, and calcined, yield copious va- 


pours of arſenic, and are afterwards attracted by the 


magnet. = Io 

29. Lead digeſted with arſenical acid turns black 
at firſt, but in a few days is ſurrrounded with a light 
greyiſh powder, containing ſome arſenic which may 
be ſeparated by ſublimation, On diſtiiling one part 


of ſhavings of lead with two of dry acid of arſenic, 
Vor. IV. 


949 
Laith lead, 


CHE WET. 9 


_ diſtillation with charcoal, 


$05 

the lead was diſſolved, the maſs flowed clear, and a Acid of 

little arſenic roſe into the neck of the retort, A arſenic and - 

milky glaſs was found in the bottom, which by boil- ite cembi- 

ing in diſtilled water, let fall a quantity of white pow- — ag 

der, the ſuperfluous acid being diſſolved in the water; 

the edulcorated powder yiclded regulus of arſenic by 

Solutions of lead in ni- 

mw and muriatic acids are precipitated by arſenical 

acid. | | 0 
30. Tin digeſted with acid of arſenic becomes firſt With tin, 

black, then is covered with a white powder, and af- 

terwards becomes gelatinous. One part of 'tin filings 

diſtilled with two of acid of arſenic, took fire as ſoon 

as the retort became red-hot, and immediately after 

both arſenic and a little regulus were ſublimed. The 

tin was diflolved into a limpid liquor, which became 

milky when cold. — By waſhing in water, a quantity 

of white powder was ſeparated, inſoluble in any acid, 

and containing very little of that of arſenic. i a 

31. Arſenical acid diflolyes zinc with efferveſcence. With zinc 

The metal grows black, and the tranſparency of the as 

acid is deſtroyed by a quantity of black powder. This 

powder edulcorated, dried, and put on an iron plate 

heated nearly red-hot, emits'a blue flame and white 

arſenical ſmoke in the dark, leaving behind a white 

powder; thus manifeſting itſelf to be moſtly regulus 

of arſenic. One part of filings of zinc diſtilled with 

two of acid of arſenic, took fire in the retort with a 

very bright flame, and burſt the veſlel with an explo- 

ſion. Some regulus of arſenic and flowers of zinc were 

found in the neck. 5 952 
32. Biſmuth digeſted with acid of arſenic is cover- with bif- 

ed with a white powder; water precipitates the ſolu- mutli. 

tion, and the precipitate conſiſts of calcined biſmuth 

and acid of arſenic. On diſtilling one part of the biſ- 

muth with three of arſenical acid, the maſs melted, the 

metal was calcined, but remained undiſſolved in the bot- 


tom of the veſſel; a little arſenic roſe into the neck ; 


and after the retort became cool, water was poured 


on the reſiduum, which diſſolved the acid, but the calx 


of biſmuth remained unchanged. Solution of this ſemi- 

metal] in the acid of nitre was precipitated by arſenical 

acid, This precipitate, as well as the calx, are very 
difficult of fuſion, but on adding a little powdered char- 

coal, the mixture inſtantly melts, the arſcnic goes off 

in vapours, and the biſmuth is reduced. | 953 

33. With regulus of antimony a quantity of white Regulus of 

powder is produced by digeſtion, and the clear ſolu- antimouy. 
tion is likewiſe precipitated by dropping it into pure 
water. This powder is ſoluble only by muriatic acid, 

and may be precipitated again by the addition of wa- 

ter. One part of regulus of antimony diſtilled with 
three parts of arſenical acid, took fire as ſoon as the 

maſs melted, and regulus of arſenic with a red matter 

were ſublimed; a little volatile ſulphureous acid came 

over into the receiver. On boiling the reſiduum in 
water, the acid was diſſolved, a white ſhining pow- 

der remained behind, which on being mixed with char- 

coal powder and diſtilled, an ebullition took place, 

ſome regulus of arſenic roſe into the neck of the retort, 

and the antimony was reduced. Butter of antimony 


was not precipitated by the pure acid, but very rea- 


dily by the arſenical ſalts, Acetous and tartareous 
ſolutions of glaſs of antimony are preciptated by arſeni- 
cal acid — e 

38 34. Cobalt 


506 E Practice 


Acid of 34. Cobalt is partially diſſolved, and the ſolution 
arſenic and aſſumes a roſe- colour; on putting the whole maſs in- 
its combi- % a retort, diſtilling off tue liquid, and then aug- 
nations. menting the fire, the maſs melied, and a little arſenic 
954 was ſublimed. The reſiduum when cold had a ſcmi- 
With co- tranſparent violet colour. On pouring water upon it, 
balt. and putting it on hot ſand, the acid was dillolved, 
| the violet colour diſappeared, and the ſolution aſ- 
ſumed a dark-red colour, The bottom of the retort 
had a blue tinge, which could not be taken off, So- 
lutions of cobalt in mineral acids are readily precipi- 
tated by the arſenical neutral ſalts, The precipitate is 
of a roſe-colour, but melts with difficulty into a dark 

955 blue ſcoria. | 
With nic- 35. Nickel, with acid of arſenic, aſſumes a dark 
green coloar, and lets fall a green powder containing 
_ arſenic in ſubſtance, which may be ſeparated from it 
by a gentle heat. One part of nickel diſtilled with 
two of dry arſcnical acid, melicd with ſome appear- 
ance of inflammation, yielding ſome arſenic at the 


ſame time. The maſs was yellow, with a number of 


grey elevated ſtreaks upon it, which appeared like ve- 
getation, and were formed during the diſtillation. On 


boiling the yellow maſs in water, the acid was diflolved, 


leaving a yellow powder behind ; which, when treated 
with charcoal-powder, yielded regulus of arſenic, but 
was not reduced itſelf, The ſolutions of nickel in 
acids are not preciptated by arſcnical acid, not even 
| that in vinegar, but the neutral arſenical ſalis throw 
6G down a whitiſh green powder. „ 
95 _ $7: 
With man- 36. Manpanelſc in its natural ſlate is diſſolved only 
gancle., in ſmall part; but when phlogiſticated it diſſolves rea- 
dily and totally ; though, whenever the acid arrives 
at the point of ſaturation, the ſolution coagulates into 
ſmall cryſtals. | | 

With regu- 37. Regulus of arſenic digeſied with its own acid 
lus of arle- ſoon becomes covered with a white powder, which is 
nic. arſenic in ſubſtance, On diſtilling one part of the re- 
gulus with two of the acid, the former ſublimed and 
the latter melted. If ſmall pieces of regulus of arſ-nic 
be gradually added to the acid of arſenic in fuſion, an 

249% inflammation takes place, and arſenic is ſublimed, 
Strange On diſtilling a mixture of equal parts of terra folia- 
phenome- ta tartari and arſenic, a limpid liquor like water firſt 
non of arſe- came over, ſmelling ſtrongly of garlic ; on changing 
nic with , f a 
terra foliata the receiver, a liquor of a brownith red colour was col- 
tartari. lected, which filled the receiver with a thick cloud, 
emitting an intolerable ſmell of arſenic. On pouring 
this upon a filter, hardly a few drops had paſſed when 
a very thick ſtinking ſmoke ſuddenly aroſe as high as 
the cicling of the room; an ebullition enſued towards 
the edge of the filtering-paper, and a fine roſe-colour- 

ed flame broke out, that laſted for ſome moments. 


| ( 13. Of the Acid of MotrBDE&NA. 
8 55 | | | 
| HEL ot We owe this, as well as the ſucceeding acids to 
reduce mo- the induſtry of the late Mr Scheele. The ſubſtance 
hoax to from which he extracted it is named by Cronſtedt u 
aer. IH b da ua membranacea nitens. As this ſuhſtance is of 
a fliky nature, and incapable of pualv: rization by it- 
Felt, our author mixed ſome pieces of vitriolated tar- 
tar along with it in a glaſs mortar; by the attrition 
of which it was at laſt reduced to a fine powder, and 
which was afterwards freed from the vitriolated tar- 
2 


With water. 


Whenever it is in contact with the blue flame; but 


_ diſſolving it in water, the ſolution was clear and co- 


mained. It was then mixed with ſome water, to which 


added, the precipiiate will be rediflolved, and the wa- 


tar by waſhing with hot water. He then treated this Acid of 
powder with all the known acids, but found none of molybdzy, 
them to have any effect upon it excepting thoſe of arſe- and itscom. 
nic and nitre. No ſenſible effect was perceived from t 
the acid of arſenic until the water was evaporated; 959 
after which, by increaſing the fire, a little yellow orpi- Effects of 
ment was ſublimed in the neck of the retort, and ſome the acid of 
ſulphurcous acid paſſed over into the receiver. On arſenic up. 
pouring two parts of concentrated nitrous acid upon one © . 
part of powdered molybdæna, the mixture was ſcarce violent 2. 
warm in the retort, when it paſſed altogether into tion of cou. 
the recipient with great heat, and in the form of dark ccntrated 
red vapours, Had the quantity been larger, he bad nitrous acid 
no doubt that it would have taken fire; for which rea- Don this 
ſon the experiment was repcated with diluted nitrous ſubRance, 
acid, Six ounces of diluted nitrous acid being poured 
on an ounce and a half of powdered molybdæna, no 
effect was perceptible till the liquor began to boll ; after 
which a great number of red elaſtic vapours began to 
appear, and the mixture ſwelled conſiderably. The 
diſtillation being continued to dryneſs, the reſiduum 
appeared of a prey colour; the ſame quantity of ni- 
trous acid was poured on, and the proceſs repeated, 
when the reſiduum was whiter ; and on ſtil] repeating 
the operation a fourth and fifth time, the remaining 
powder became at laſt as white as chalk, This re- 
ſiduum, after being edulcorated with hot water, was 
quite taſteleſs and inſipid when dry. The limpid li- 
quor which ran from it being evaporated to balf an 
ounce, firſt aſſumed a fine blue colour, and then 
grew thick. On being examined, it was found to 
contain ſome iron, and was otherwiſe chiefly acid of 
vitriol, The cclour diſappeared on diluting the acid 

The white powder juſt mentioned is the true acid - 8 
of molybdæna, and may be obtained by the help of molybeana 
fire alone. A ſmall piece of molybdæna expoſed on a obtainedby 
ſilver plate to the blow-pipe, makes a beautiful appear- fre alone. 
ance, when the white vapours attach themſclves to the 
plate in the form of ſmall ſhining ſcales, in the direc- 
tion of the flame. This white ſublimate becomes blue 


changes to white whenever the point of the flame is 
directed againſt it, An ounce of powdered molyb- 
dæna was mixed with four ounces of purified nitre, 
and detonated in a crucible heated thoroughly red hot. 
The maſs thus obtained was of a reddiſh colour. On 


lourleſls, A ſmall quantity of red powder fell to the 
bottom of the veſſc]; which, when dry, weighed 11 
grains, and ſhowed itlelf to be an iron ochre, By 
evaporation vitriolated tartar and nitre were obtained; 
but a good deal of lixivium remained, which refuſed to 
cryſtallize, though no mark of ſuperfiuous alkali re- 


diluted acid of vitrio| was added, until no more pre- 
cipitate fell. The white powder which precipitated 
weighed three drachms; but if too much acid be 


ter itſelf retains a part of it in ſolution. A precipi- 
tate is likewiſe obtained by means of nitrous or muri- 
atic acid, | 5 | 962 
The precipitate thus obtained, like thoſe which re- Its cl emi- 
ſult from the two former proceſſes, is the true acid of cal proper: i 
molybdzna, and has the following chemical propertics. tics. | YL 
I. The 14 
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Practice. 


Acid of 


molybdz- of ſoip, and precipitates hepar 


1, The ſolution reddens lacmus, coagulates 2 ſolution 
ſulphuris. 2. If this 


na and its ſolution be boiled with the filings of any of the im- 


comblna- 
tions. 


in a large quantity of cold water. 
tions of the other earths are pr-clpitated, 


perfect metals, it aſſumes a bluiſh colour. 3. By the 
addition of a little alkali of tartar, the earth becomes 
ſoluble 1a greater quantity in water; and after evapo- 
ration ſhoots into ſinall confaſed cryſtals, 4. Under 
the blow-pipe this carth is ſoon abſorbed by charcoal; 
but when placed on a lilver plate it melts, and evapo- 
rates with the ſame phenomena as molybdena iticlf, 
5. By the addition of alkali, the earth is deprived of 
its property of being volaniized in the fire. 6. The ſo- 
lution, whilſt hor, ſhows its acid power more evidently 
than when cold, and tinges lacmus of a deeper colour, 
It efcrveſces with chaik, with magneſia, and with 
earth of alum; with all of which it forms falts very 
difficult of ſolution in water. 7. It precipitates, from 
the niirous acid, ſilver, quickfi'ver, and lead, as alſo 
lead dillvlived in marine acid. Theſe precipitates are 
reduced on burning charcoal, and the melted metal 
runs into the pores, Corrofive ſublimate is not pre- 
cipitated ; ncither are the ſolutious of the other me- 
tals. 8. Terra ponderoſa is alſo precipitated from tlie 
nitrous and marine acids; aud the precipitate is ſoluble 
None of the ſolu- 
| 9. Fixed 
air is alſo expelled by this acid from the fixed and vo- 
latile alkalics, and forms with them neutral ſalts which 


precipitate all other metallic ſolutions, Gold, corro- 


five ſublimate, zinc, and manganeſe, are precipitated 
in form of a white powder; iron and tin, from their 


ſolution in marine acid, of a brown colour; cobalt of 


a roſe colour ; copper of a blue ; the ſolutions of alum 
and quicklime, white; and if the ammoniacal ſalt form- 
ed by the earth of molybdæna and volatile alkali be 


diſtilled, the earth paris with 1s alkali in a gentle heat, 
and remains in the retort in form of a grey powder. 
10. Concentrated vitriolic acid diſſolves a great quan- 


tity of this earth by means of heat. The ſolution ac- 
quires a fine blue colour; which, however, diſappears 
on being heated, or by diluting the acid with water. 


Ina ſtronger heat the acid flies off, leaving the earth 
This ſolution becomes thick on 


unaltered behind. 
cooling. 11. The nitrous acid has no effect upon the 
earth of molybdæna. 12. Boiled with the muriatic 
acid it diſſolves in conſiderable quantity; and, on di- 
ſtilling the mixture to dryneſs, a dark-blue reſiduum 
remains. On increaſing the heat, white flowers ariſe, 


with a little blue ſublimate, and a ſmoking muriatic 
acid is found in the receiver, 
Theſe flowers are only che earth of mo- 


The reſiduum is of a 
grey colour, 
Iybdæna volatilized by means of the muriatic acid, 
and therefore manifeſts the ſame properties, 13. If 
one part of this earth be diſtilled with two parts of 
vitriglated tartar, a little vitriolic acid paſſes over, at 


leaſt when the heat is very ſtrong; and the remsining 


earih is more ſoluble in water than before. 14. With 
two parts of nitre it cxpeis, by means of diſtillation, 
a ſtrong nitrous acid; the reſiduum diffolved in water 
is a neutral ſalt which precipitates all metallic ſolutions, 
and is ſimilar to that formed by a direct union of the 
acid and fixed alkali. 15. Diſtilled with two parts of 
pure common falt, the acid is expelled iu a ſmoking 


ſtate, and white, yellow, and violet-coloured flowers 


ariſe, which become moiſt in the air, and when ſprinkled 
on metals give them a blue colour, Theſe flowers, 


= LW + 7 


as has been already remarked, are ouly the acid of Acid of 


molybdæna volatilized by that of ſea- ſalt. molybdæ- 
The blue colour acquired by this earth on the con- ©? ee _ 
tact of flame, alſo in the moiſt way in ſome caſes, cf 


ſhows that it is capable of contracting an union wit 


the phlogiſton, To reduce this to certainty, Mr 


963 


Scheele diſſolved ſome of the earth of molybdæna in Is capable 


boiling water, with the addition of a little alkali. 
to this ſolution he poured ſome drops of muriatic acid, 


and divided it into ſeveral parts, into each of which 


he put filings of ſeveral metals. The ſolutions ſoon 
acquired a bluiſh colour, which grew det per and dee p- 
er; and in an hour's time, during which the bottle 
was now and then ſhaken, the liquor aflnmed a fine 
dark blue, That this. colour depends on phlogiſton, 
he infers from the following circumſtances : 1. If, in- 
ſtead of the metals themſelves, yon take their calces, 
no blue colour is produced. 2. If there be dropped 
into the blue ſolution a few drops of acid of nitre, and 


the ſolution be then put into a warm place, the colour 
It is therefore no matter of ſurpriſe, that 


diſappears. 
both ſilver and quickſilver ſhould be attacked, ſince a 
double elective attraction takes place; the muriatic 
acid uniting with the metallic calx, and the earth of 
molybdæna with the phlogiſton of the metals, Gold, 
however, is not attacked in this way. 3. Too great 
a quantity of muriatic acid produces not a blue but « 
yellowiſh colour, which at laſt turns brown if the mix- 
ture be digeſted ; but on adding this ſolution to a ſc- 
I1tion of the earth of molybdena, a blue colour as u- 
ſua} is produced. 4. Lixivium ſanguinis, in which 
the acid prevails, throws down the earth of a brown 
colour, and the infuſion of galls of a dark brown. 


In. of unitivg 
with phlo- 


iſton. 


The acid of moly bdæna, treated with various fluxes, 1 no 


and with charcoal, ſhows no ſigns of containing any ſign of con- 
Moiſtencd with oil-olive, and com- taining any 


metallic matter. 


mitted to diſtillation in a ſtrong fire, it did not ſub- metal. 


lime, but remaincd in the retort in the form of a black 


powder; which, on being calcined in a crucible, ſub- 


limed in white flowers as uſual, On inverting another 


crucible into the former, and luting the juncture, the 
earth remained unchanged and of a black colour, with- 
out any ſign of fuſion. This black powder did not 
diſſolve in boiling water, nor cven with alkali, which 


on other occaſions ſo readily diſſolves it; but when 


mixed with a triple quantity of ſalt of tartar, a great 


efferveſcence enſued ; the produce was a nential ſalt 


reſembling that formed by the direct union of the acid 
and alkali. 5 | 


965 


The earth of molybdæna, procured by nitre, re- Properties 
quires much leſs water for its ſolution ; it does not of the acid 


expel the acid ſrom vitriolated tartar ; is more eaſily obtained by 


fuſed, and docs not ſublime in an open crucible, When lutte. 


fuſed with charcoal-powder, it affords a ſolution with 
watcr, containing a neutral ſalt, which precipitates all 
others. The reaſon of theſe differences is, that it 
contains a portion of alkali, though it be ever ſo ſre- 
quently purified by ſolution and cryſtallization. That 
this is the caſe we know from the following experi- 
ments: 1. If to a ſolution of the nitrous earth of mc- 
Iybdæna we add ſome nitrons acid, the latter attacks 
the alkali, and the greateſt part of the diſſolved earth 
is precipitated, This, however, docs not happen, ex- 
cept by long boiling. 2. The neutral ſalt obtained 
by fuſion proves the ſame, This neutral ſalt is pro- 
duced in the following manner. The carth which con- 

hs W tains 


887 


505 


moly>6nz az appears from its changing the colour of lacmus to 


and ” red ; bat the alkali prevents as much earth from enter- 
ee _— ing into it as is neceſſary to its ſaturation with phlo- 


wngpnn__ gilton ; for the acid of molybdæna has a greater at- 
traction for alkali than for phlogiſton, The charcoal 
which remains after lixiviating the compound of acid 
of molybdæna and charcoal, yields vapours in an open 
crucible, and gives a ſublimate containing the phlo- 
giſticated carth of manganeſe, This alkali fixes the 
carth in the open air ; and hence we ſce alſo the rea- 
jon why this carth docs not expel the acid from vitri- 
olated tartar ; for its aitraction for the alkali muſt di— 
minilh in proportion as it comes nearer the point of 
ſaturation ; and as the pure earth contains no alkali, 
jt attracts a little from the vitriolated tartar ; and con- 
ſequently there can appear but a flight veſtige of vi- 
triolic acid, This ſmall quantity of acid likewiſe oc- 
64, cäaſions its more eaſy ſolubility in water. : 
Molybdz- The pure acid of molybdæna recompoſes that ſub- 
na recom- ſtance by being combined with ſulphur. Mr Sehecle 


poſed by having mixed ſome very fine powder of this earth with 
winting its 


acid with 


ſulphur diſtillation ina glaſs retort, the receiver was filled with 


the ſaperfluous ſulphureous vapours, which had alſo 
the fetid ſmell of volatile ſpirit of ſulphur. In the 
' retort a black powder remained, which on every che- 
mical trial was found to be a true molybdæna; fo that 
there is now no doubt of this ſnbſtance being compoſed 
of à particular kind of acid united to ſulphur. 


$14. Of the Acid of Lais PonDERosUs, TUNGSTEN, 
or Wolrram. 5 


967 
This ſub- 
ſance con- and Mr Bergman, though the former has the merit of 
hidered 25 2 djfcovering the acid contained in it; which the latter 


ee, N conſiders, as well as the earth of molybdæna, not as 
Mr * truly acid, but as metallic earths. Mr Scheele's ex- 
. periments for analyſing this ſubſtance were as follow: 


963 1. On one part of finely powdered tungſten were pour— 
Scheele's ed two parts of concentrated acid of vitriol. By di- 


method of ſtillation the acid paſſed over unchanged ; the reſidu— 
analyſing 


it. 


um, which was of a bluiſh colour, after being boiled 
for a ſhort time, and the liquor filtered off, depoſited 
ſome vitriolated lime or gypſum by ſtanding. 2. 
Twelve ſcruples of common nitrous acid, or pure 


aquafortis, being poured on two of finely powdered 


iungſten, no efferveſcence enſued ; but on expo- 
ſing the mixture to a ſtrong digeſting heat, it aſ- 
ſumed a citron yellow colour. The acid was then 
poured off into another phial, and the yellow powder 
ednlcorated - with water. 3. On this yellow powder 
eight ſcruples of cauſtic volatile alkali were poured, 
and the phial expoſed to heat ; on which the yel- 
low colour inſtantly vaniſhed, and the powder be- 
came white. This ſolution was in like manner 
pat into a ſeparate phial, and the powder edulco- 
rated; and as the matter was ſenſibly diminiſhed by 
theſe operations, they were alternately repeated, till 
at length the whole was diſſolved, excepting three 
grains, which ſcemed to be ſiliceous earth. The ſame 
effects enſucd on treating this ſubſtance with muriatic 
acid, only the ſolution was of a deeper. yellow colour, 
4. The ſolutions made in the foregoing manner with 
nitrous acid being all mixed together, ſome drops of 


77 


Acid of tains only a ſmall quantity of alkali operates as an acid, 


three parts of ſulphar, and committed the mixture to 


Ta 15 ſubſtance has been analyſed both by Mr Scheele 


Practice. 


phlogiſticated alkali were added; by which about Acid of 


three grains of Pruſſian blue were precipitated, 5. The lapis pen. 
mixture was then faturated with cauſtic volatile *rofus and 


alkali; but as no precipitate appeared, a ſolution of 
fixed alkali was added, which threw down two 
ſcruples and five grains of white earth of a mild 
calcareous kind. On adding ſome nitrous acid to the 
extracts made by volatile alkali, a white powder was 
mrecipitated, which, on edulcoration, proved to be the 
true acid of tungſten. 


On treating tungſten with a ſtrong heat in the dry 


way, the following appearances took place: 1. One heat Pon 


part of tungſten mixed with four of alkali of tartar 
was melted in an iron crucible, and then poured out 
on an iron plate. Twelve times its weight of boiling 
water being then poured upon it, a white powder ſub- 


its con bi. 
ations, 


99 
Effe cls of 


it. 


ſided to the bottom, which diſſolved in a great meaſure 


in nitrois acid. 2. The undiſſolved part of the pow- 


der was tried; and being again mixed with four parts 


of alkali, was melted as before: and the maſs being 
alſo diſſolved in water, and nitrous acid poured on 
the reſiduum, only a very ſmall portion of grey pow- 
der was leſt undiſſolved. 3. The ley being ſaturated 


with nitrous acid, grew thick by the precipitation of a 
white powder; which was afterwards waſhed with cold 


water and dried, and then proved to be the ſame acid 


of tungſten with that already deſcribed. The ſolu— 
tion in nitrous acid precipitated with fixed alkali gave 


a white precipitate, which was ſound to be calcareous 


earth. | 
The properties of the acid of tungſten are, 1. Un- 


colour, then brown, and at laſt black. 


It neither 
ſmoked nor gave any ſigns of fuſion, 


2. With borax 


it produced a blue, and with microcoſmic falt, a ſea- 


green plaſs, 3. Boiled with a ſmall portion of the 
nitrous or marine acids, the powder becomes yellow, 
and with the acid of vitriol bluiſh. 4. On ſaturating 


a ſolution of the acid with fixed alkali, a neutral ſalt in 


very ſmall cryſtals is obtained. 5. With volatile alkali 
this acid forms an ammoniaca] ſalt, ſhaped like the 
points of ſmall pins. On diſtillation the alkali ſepa- 
rates in a cauſtic ſtate, the acid remaining behind in 
the retort in form of a dry yellow powder. On mix- 
ture with a ſolution of lime in ſpirit of nitre, a double 


elective attraction takes place, the acid of tungſten 


uniting itſelf with the lime, and that of nitre with the 
volatile alkali. 6. With magneſia the acid of tung- 
ſten forms a ſalt very difficult of ſolution, 7. It pro- 
duces no change on ſolutions of alum or lime, but de- 


compoſes a ſolution of terra ponderofa in acetous acid, 


and the compound is totally inſoluble in water, 8, It 
precipitates of a white colour ſolutions of iron, zinc, 
and copper, in the vitriolic aeid; filver, quickſilver, 
and lead, in that of nitre ; and lead in the acid of ſea- 
ſalt. Tin combined with the ſame acid is thrown 
down of a blue colour; but corroſive ſublimate and 
folutions of gold undergo no change. 9. On cal- 
cining the acid of tungſten in a crucible, it loſes its 
ſolubility in water, 10. It turns black by calcination 
with inflammable matters and-with ſulphur, but in 
other reſpects continues unaltered. 1. Solution of 
hepar ſulphuris is precipitated of a preen colour by this 
acid, and the phlopiſticated alkali white; the latter 
precipitate being ſoluble in water. On the addition 
of a few drops of muriatic acid to a ſolution of the 


acid 


70 


Its chemi- 


der the blow-pipe it became firſt of a reddiſh yellow cal proper- 


ties. 


= 
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Practice. 
Acid of acid of tungſten in water, and ſpreading the liquor on 
japis pon- poliſhed iron, zinc, or even tin, it acquires a beauti- 
deroſus and fal blue colour; and the ſame thing happens when 
its combi theſe metals are put into the acid. 12. It differs from 
patio ie acid of molybdæna in not being volatile in the fire; 

971 in having little attraction for phlogiſton or ſulphur; in 
Difcr:nce® turning lime yellow, and forming an inſoluble com- 
bait the nd with it as well as with ponderous earth. It has 
1 al ſo a ſtronger attraction for lime than the acid of mo- 
ybdæna; for if 2 combination of lime and acid of mo- 
Iybdæna be digeſted in a ſolution of the ammoniacal 
ſalt formed by uniting the acid of tungſten with vola- 
tile alkali, the latter expels the former, and produces 
regenerated tungſten. 13. By uniting the acid of 
tungſten to a calcareons earth, a regenerated tungſten 
is conſtantly procured. | | 

Mr Bergnan obſerves, that the acid earth of tung- 
ſten is nearly allied to that of molybdæna; and both are 


14d - 
tungiten . 
and mo: - 
dæna. 


972 
Peremau's 
ohnen | 
concerning in a (tate mach reſembling that of white arſenic. | 
the acids of ig welt known (ſays he) that arſenic, in its ſemimetal- 


tungite: 
ONT phlogiſton; and that the white calx is an intermediate 
ſtate between acid and metal, containing jaſt phlogiſton 
enough to coagnlate the acid, but remaining ſtill ſolu- 
ble in water, and ſhowing ſigns of acidity. If a con- 
cluſion from analogy be admiſſible, all the other metals 
4 ſhould conſiſt in a combination of the ſame nature of 
EE | the different radical acids, which with a certain quan- 
55 tity of phlogiſton are coagulated to a dry earthy ſub- 
ſtance; and on full ſaturation are reduced to the ſtate 


973 of complete metals.“ pee 
Why ke _ The reaſons which induced Mr Bergman to ſuppoſe 
ſuppoſed that ihe acids in queſtion are metallic earths, are as 


the acids to follow : 
be metallic 


earths, 


1. They both ſhow a ſtriking reſemblance to 
white arſenic in form, in producing effects like acids, 
and in their difficalt ſolubility in water. 2. Their ſpe- 
cific gravity; that of arſenic being 3750, the earth of 
molybdæna 3460, and the acid of tungſten 3000. 
3. Their precipitation with phlogiſticated alkali; a 
property hitherto deemed peculiar to metallic calces. 
Arſenic alſo, properly diſſolved in muriatic acid, gives, 
with the phlogiſticated alkali, a precipitate ſoluble in 
water, in the ſame manner as the acid of tungſten. 
4. From their property of tinging vitreous matters; 


giſticated alkali, is reckoned io be a peculiar pro- 
perty of metals. The acid of tungſten produces by it- 
ſelf ſome efferveſcence with mineral alkali. With mi- 
crocoſmic ſalt it produces a globule at firit of a light blue; 
more of the acid makes it a dark blue; bur (till it re- 
mains free from redneſs by refraction. A further ad- 
dition makes it brown. 
of blue, and with more of the acid becomes of a yel- 
lowiſh brown colour ; but remains tranſparent, provided 
no further addition be made. This ultimate brown 
colour cannot be driven off either by nitre or the point 
of the flame urged by a blow-pipe. Acid of molyb- 
dæna is no leſs powerful; for with microcoſmic ſalt it 
produces a beautiful green colour: borax well ſatura- 
ted with it appears grey when viewed by the reflected 
rays, but of a dark violct by the refracted. 


{ 15. Of the Acid of 
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lic tate, is nothing but a peculiar acid faturated wich 


following proceſs. 


lime. 
ter was evaporated to the conſiſtence of honey, and 


which, as well as that of precipitating with the phlo- 


Borax requires a flight tinge 


ever, after digeſtion with tin, it precipitated gold from 


Ir is univerſally known, that in the ſummer-time 


3 
milk grows ſour and thick in a few days, and that this Acid of 
ſourneſs continues for ſome time to increaſe, It is milk and 
ſtrongeſt after a fortnight has elapſed; after which, ite <ombi- 
if the whey be filtered and evaporated to one-half the 3 
quantity, a few curds will ſtill ſettle to the bottom. 74 
By ſaturating the whey with volatile alkali, a ſmall Milk moſt 
quantity of animal earth precipitates; and the ſame ſtrongly 
thing takes place on the addition of lime-water. On mop nag 
the addition of a ſmall quantity of acid of tartar, the Be . 
latter ſoon becomes partially ſaturated with vegetable 975 
alkali, and is converted into tartar. Thus the acid of Component 
milk beſides its proper acid part, contains animal principles 
earth and vegetable alkali in a looſe ſtate, and which of ſour 

is attracted by the acid of tartar; beſides all theſe it . 
has alſo a ſmall quantity of the ſame alkali ſaturated 

with muriatic acid. It is no eaſy matter to ſeparate 

theſe ſubſtances from one another; becauſe the acid 

is not ſufficiently volatile to riſe in diſtillation by a gen- 

tle heat, nor are its principles ſufficiently fixed to bear 

the action of a ſtrong fire. With the one therefore it 

remains almoſt entirely in the retort, and with the 


other it is deſtroyed, Mr Scheele therefore uſed the 


ET 5 6 
He evaporated ſour whey till only one- eighth part Schecle's 


remained; when the cheeſy part being totally ſepa- method of 
rated, he ſtrained the acid; and in order to obtain the procuring 


animal earth, ſaturated the liquor with lime, diluting pe 
the ſolution with a triple quantity of water. In or- milk. 
der to ſeparate the lime, he employed the acid of ſu- 

gar, which has a ſtronger attraction than any other for 

This earth therefore being ſep rated, the mat- 


highly rectified ſpirit of wine poured upon it to diſſolve 


the acid part; which being accompliſhed, the other 


ſaline ſubſtances were left hy themſelves: and, laſtly, 

the acid ſolution being diluted with pure water, and 

the ſpirit ſeparated by diſtillation, the pure acid re- 

mained in the retort. | . 099” 
The propert:cs of the acid of milk are, I. Eva po- Properties 

rated to the conſiſtence of a ſy rup, it yields no cryſtals ; of this acid. 

and when evaporated to dryneſs, it deliqueſces. 2. By 

diſtillation it yields firſt water, then a weak acid like 

ſpirit of tartar; afterwards ſome empyreumatic oil, 

with more of the ſame acid, fixed air, and inflammable 

air; in the retort was left a fixed coal. 3. By ſatu- 

ration with fixed vegetable alkali it yields a deliqueſ- 

cent ſalt, ſoluble in ſpirit of wine. 4. A ſalt of a ſi- 

milar kind is obtained by combining it with mineral 

alkali. 5. With volatile alkali a deliqueſcem ſalt is 

produced, which by diſtillation yields a great deal of 

its alkali before the acid is deſtroyed by heat. 6. It 

forms deiiqueſcent ſalts with terra ponderoſa, lime, and 

clay; but with magneſia it forms ſmall cryſtals, which, 

however, are again deliqueſcent. 7. It has no effect 

either by digeſtion or. boiling on biſmuth, cobalt, re- 

gulus of antimony, tin, quickſilver, or gold. How- 


its ſolution in aqua-regia, in the form of a black pow- 
der. 8. It diſſolves iron and zinc, producing inflam- 
mable air daring the ſolution. The liquor produced 
by the diſſolution of iron was brown, and yielded no- 
cryſtals; but the ſolution of zinc cryſtallizes, 9. Cop- 
per diſſolved in this acid communicates to the liquor 
firſt a blue, then a green, and then a dark blue colour, 
without cryſtallizing. 10, Lead was diſſolyed after 

8 | ſome 
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ſme days digeſtion ; the ſolution had a ſweet aſtrin- 
gent taſte, and would not cryſtallize. A ſmall quan- 
tity of white matter fell to the bottom, which on cxa- 
mination was found to be vitriol of lead, | 

« From theſe experiments (ſays Mr Scheele) it ap- 


It ſcems to pears, that the acid of. milk 1s of a peculiar kind; and 


be of the 
accrous 


kind, 


3 
Milk ca- 
pable of 
complete 
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tion, 
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were extricated during that time, 


though it expels the vinegar from the acetated vegeta- 
ble alkali, yet it ſeems deſtined, if 1 may fo ſpeak, to 
be foros wh but from the want of ſuch fubſtznccs as, 


during fermentation, produce ſome ſpirituous matter, it 


ſcems not tw be volatitized, though a portion of it in- 
deed arrives at this point, and really becomes vinepar : 
for without a previous ſpiritous ferinentation, or with- 
out brandy, there. never ariſes any vinegar. But that 
the milk enters into a complete fermentation though 
there be no ſign of brandy preſent, appears from the 
following experiment: If a bottle full of freſh milk be 
inverted into a velſel containing ſo much of the ſame 
liquor that the mouth of the bottle reaches below the 
ſurface of the latter, and if you expoſe this bottle to 
a degree of heat a little greater than our ſummer, you 
will find, in the ſpace of 24 hours, that the milk is not 
only coagulated, but in part expelled out of the bottle; 
and that in a couple of days afterwards, the aerial acid 
extricated from the milk will have expelled the greater 
part of it, 
cannot be converted into vinegar, from the want of ſuch 
ſubſtances as during fermentation produce brandy ; 
which appears to be evident from this: If to a kanne 


of milk you add five ſpoonfuls of good brandy, and ex- 


poſe the veſſel, well corked, in ſuch a manner, howe- 
ver, that you now and then give vent to the air deve- 


loped during fermentation, you will find in a month, 


ſooner or latter, that the whey will be changed into 
good vinegar, which, ſtrained through a cloth, may 
be kept in bottles.” - 
The acid of ſagar of milk is conliderably ditferent 
from that juſt now deſcribed. To procure it, Mr 
Scheele poured 12 ounces of diluted nitrous acid on 
four ounces of finely powdered ſigar of milk con- 


tained in a plaſs retort, to which a receiver was 


adapted. The retort was placed in a ſand-bath, and 
as ſoon as the mixture acquired a certain degree of 
heat, it began to efferveſce violently ; for which rea- 
ſon, the retort and receiver were taken away from 
the fire. The mixture, however, continued to grow 
hotter and hotter, with a great emiſſion of dark red 
vapours continually increaſing, for half an hour, A 
conliderable quantity of nitrous air and aerial acid 
Care muſt be ta- 
ken, therefore, to have the retort and receiver both of 
a ſufficient ſize, and not to make the luting too tight. 
When the efferveſcence had ſubſided, the retort was 
again placed in the ſand-bath, and the nitrous acid thus 
diſtilled off till the maſs acquired a yellowiſh colour; 
on which the retort was immediately taken away from 
the fire. In two days time the ſolution ſcemed to 
have undergone no remarkable change, nor was there 
any appearance of cryſtals. Eight ounces more of 


tlie ſame nitrous acid were therefore added, and the 


whole expoſed to the ſame degree of heat as before. 
When the maſs grew warm, another efferveſcence, 
though weaker than the former, enſued ; the yellow 
colour diſappeared, and the nitrous acid was again ab- 


ſtracted, till the ſolution, which had been rendered 


It was ſaid above, that the acid of milk 


gain removed from the ſand. 


it was rediſſolved in eight ounces of water, and filtered. 
Seven and a half drachms of white powder remained 
on the filter ; the ſolution which paſſed through the 
filter was very acid, It was evaporated to the con- 


ſiſtence of a ſyrup, four ounces more nitrous acid 


poured upon it, and the evaporation repeated in a ſand- 
heat. After the whole was cool, ſome ſmall long a- 
cid cryſtals were found, together with a {mall quanti- 
ty of white powder which was ſeparated from it, and 
ſome more #itrons acid poured on the remaining meſs, 
and on evaporation, more ſuch cryſtals made their ap- 
pearance. The ſame proceſs was repeated ſeveral 
times; by which means the whole maſs was at laſt 
changed into ſuch cryſtals, and weighed about five 
drachms, ſhowing in every reſpe& the ſame phenome- 
na produced by acid of ſugar. The white powder, 
weighing ſeven and a half drachms, was the true acid 
of ſugar of milk; and its properties are, 
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opaque by the appearance of a white powder in it, Acid of 
aſſumed a yellowiſh colour, on which the retort was a- milk and 


After it was grown ite combi. 


cool, the maſs in the retort was found to be inſpiſſated;: . 
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1. It burns in a red hot-crucible like oil, without Propertics 


leaving behind it any mark or aſhes. 
in boiling water in the proportion of one of ſalt to 
60 of the liquid. 3. One fourth part of the diffol- 
ved powder ſeparates from the liquid on cooling, in 
form of very ſmall cryſtals, 4. Half an ounce of the 


ſalt was diſſolved in a plaſs veſlel in 30 ounces of boil- 


ing water, and the ſolution filtered when cold. It had 
a ſouriſh raſte, reddened the tincture of lacmus, and 


efferveſced with chalk, 5. Two drachms of the ſalt 
expoſed to an open fire in a glaſs retort, melted, prew 


black, and frothed very mich; a brown ſalt was found 
{ublimed into the neck of the retort, which ſmelled 
like a mixture of ſalt of benzoin and ſalt of amber, 
eleven grains of coal remaining in the retort, The 


receiver contained a brown liquid without any mark 


of oil, ſmelling like the ſublimed ſalt, It contained 
alſo ſome of the ſalt diſſolved, which was ſeparated 
from it by a gentle evaporation. The ſublimed alt 


weighed 35 grains, had a ſour taſte, and was eaſily 


ſoluble in ſpirit of wine, but with more difficulty in 
water, and burned in the fire with a flame. 6. Con- 
centrated vitriolic acid, diſtilled with this ſalt, became 
very black, frothed much, and decompoſed the ſalt 
entirely, 7. Acid of ſugar of milk, gradually added 
to a hot ſolution of alkali, occaſioned an cflerveſcence 
and coapulation in conſequence of the formation of a 
vaſt number of cryſtals, which require eight times their 
weight of water to diſſolve them, and ſeparate again 
in a great meaſnre from the liquid on cooling. The 


ſame phenomena took place with the mineral alkali, 


only the ſalt was ſomewhat more ſoluble, requiring 
only five times its weight of watcr for ſolution, If 


to a ſolntion of it a ſolution of alkali of tartar be 


added, a number of ſmall cryſtals will ſoon be formed 
at the bottom of the veſſel, on account of the greater 
attraction of this acid with the vegetable alkali. 
8. With volatile alkali it forms a kind of ſal ammoni- 
ac, which, after being gently dried, has a ſouriſh taſte, 
By diſtillation, the volatile alkali is firſt ſeparated, the 
Iime-water precipitates, and the reſiduum yields the 
ſame products by diſtillation as the pure acid. 9 With 
all the earths, acid of ſugar of milk forms inſoluble 

| falis. 


2. It diffolves of this acid, 


it 
n 
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ſalts. If a ſolution of ponderous earth in muriatic or 
nitrous acid be dropped into a ſolution of acid of ſu- 
ar of milk, the former is inſtantly decompoſed, and 
the earth falls to the bottom in combination with the 
acid of ſaccharum lactis. The ſame phenomena take 
place with ſolutions of lime in the nitrous and marine 
acids; but ſolution of gypſum is not decompoſed. 
The ſame alſo takes place with ſolutions of magne- 
ſia in vegetable or mineral acids, and with earth of a- 
lum; all of which are decompoſed by the neutral ſalts 
abovementioned. 10. The Motion of this acid, by 
reaſon of the ſmall quantity diſſolvable in water, has 
no ſenſible effects on metals in their perfect ſtate ; but 
when they are reduced to calces, it then acts upon 


them, and forms ſalts, very little or not at all ſoluble 


932 
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nature. 


in water. Silver, mercury, and lead are precipitated 
in form of a white powder ; blue, green, and white 
vitriol, as well as manganeſe combined with acid of 
vitrio!, are not precipitated ; but all metallic ſolutions 
are precipitated by the neutral ſalts, 


16. Of the Lirutsiac Acin, or Acid of the human 


Calculus. 


THE calculi examined by Mr Scheele, with a view 
to diſcover their conſtituent parts, were, as he informs 
us, all of the ſame nature, whether flat and poliſhed, 
or rough and angular. A ſmall quantity of calculus 
ia powder was put into a retort, and ſome diluted vi— 
triolic acid, poured upon it. The powder was not 
affected by a digeſting heat; however, it was diſſolved 
when the humidity "was abſtracted by diſtillation. Af- 
ter the diſſipation of the acid, a black coal was left in 
the retort, and the vitriolic acid which had paſſed in- 
to the receiver was become ſulphureous. The marine 
acid, whether diluted or concentrated, had no effect 


upon the calculus, not even when boiled with it. The 


nitrous acid diluted, or aquafortis, had ſome effect on 


the calculus, even when cold. 


. 
Troperties 

FA tlic acid 

ol calculus. 


On the application of 
heat, an cfterveſcence enſued with red vapours, and the 


calculus was diſſolved. Repeating the experiment in 
a retort with lime-water, the latter was precipitated, 


The ſolution of calculus is acid, though the men- 
ſtruum be boiled with a ſuperabundant quantity of 
powder, ſo that there may remain a portion of it un- 
difolved. It produces deep red ſpots on the ſkin in 
half an hour after it is applied; and if the ſaturated 
ſolation be a little more evaporated, it aſſumes of it- 


ſelf a blood-red colour, which however, diſappears on 


dropping in a ſingle drop of nitrous acid. Terra pon- 
deroſa is not precipitated by it from the muriatic acid; 
nor are metallic ſolutions ſenfibly changed. With al- 
kalies it becomes ſomewhat more yellow when the al- 
kali is ſaperabundant., The mixture, in a ſtrong di- 


geſting heat aſſumes a roſe colour, and ſtains the ſkin 


lead, of a white colour. 


in the ſame manner, without any ſenſation of burning, 
The mixture likewiſe precipitates metals of different 
colours; vitriol of iron, black; of copper, green; ſo- 
lution of {:lver, grey; corroſive ſublimate, zinc, and 
Lime water precipitates a 
white powder ſoluble in muriatic and nitrous acids 


without efferv<{cence ; and though there be an exceſs 


of precipitated powder, the ſolution will be acid. 
This white powder, therefore, is the acid of the cal- 
culus itſelf, the exiſtence of which is alſo confirmed 
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cient acceſs to diſſolve them all. 
ed to procure all the flowers which the benzoin was to procure 


lution ſaturated with an acid. 


$11 
by Mr Bergman's experiments. The further analyſis Flowers of 
of this is related under the article CALCUL Us, below. — | 
$ 17. Of the Flowers of Benzoin, Acid of Lemons, 

with other anamolous vegetable acids, and the reſem- 

blance which the vegetable acids in general bear to one 

another, 


x | 1 8 9 
Ir has long been known, that the reſinous ſubſtance, e of 
improperly called gum benzoin, yields by ſublimation benzoin ob- 
with a gentle heat 2 quantity of fine ſaline matter of 2 * 
a moſt agreeable odour, and ſlightly acid taſte, called imat 
flowers of benzoin. Another method of obtaining gg, 
this ſubſtance is by lixiviating the gum with water, By lixivia- 
and cryſtallizing the ſalt. Mr Scheele, determined to tion. 
try what quantity of the flowers could be obtained 986 
from the reſin, found that, by ſublimation, he was able 1 
to obtain from one pound of benzoin between nine 5 * 
| „ y both 
and twelve drachms of flowers. By lixivation the methods. 
quantity obtained was conſiderably leſs than the for- FE 
mer, owing to the ſaline particles being ſo much cover- 
ed by the reſin, that the water could not have ſuffi- 987 
It was next attempt- Attempts 
capable of yielding. This was firſt done by boiling _ 
ounded chalk and benzoin in water, and then filter- enn 1 ng 
ing the decoction; but no cryſtals appcared. On pour- pable of 
ing ſome dro's of vitriolie acid into the liquor, the ſalt yielding. 
of benzoin ſoon afterwards precipitated (for this ſalt, 988 


which is an acid, was united to the chalk); but the Foiling 


with chalk 


| f at obtained by! 
quantity of ſalt was no greater than that obtained by inſuſicient; 


lixiviation. Alkaline ley was next tried, and the ſo— 5 
Thus the ſalt of ben- And with 
zoin was obtained by precipitation; but here this in- alkaline 
convenience was met with, that the powder of benzoin ley. 

ran together during the boiling, and floated on the 990 
ſurface like a tenacious reſin. One only method, there- Boiling 
fore, remained to be tried, and that was to boil the with lime 
benzoin with quick- lime; and as the particles of lime, the beſt 
by interſperſing themſelves betwixt thoſe of the ben» method. 
Zoin would prevent their running together, and lime 

has likewiſe the property of acting upon the reſinous 


particles, this ſeems to be the beſt method of pro- 


curing the flowers of benzoin in the greateſt quantity, 

and alſo of the beſt quality; and thus we may obtain 

from 12 to 14 drachms of flowers from a pound of ,,, 
benzoin. Mr Scheele's reccipt for preparing them after Mr 
this new method, is as follows:“ Pour 12 ounces of Scheele's 
water upon four of unſlaked lime, and after the cbul- receipt for 
lition is over, add eight pounds (of 12 ounces each) ls 
of water; put then a pound of finely powdered reſin wry "uit 
of benzoin into a tinned pan, pour upon it firſt about zoin by 
ſix ounces of the lime-water abovementioned ; mix this me- 
them well together, and thus add all the reſt of the thod. 
lime-water in ſucceſſion. The reaſon of adding the 


lime water thus by portions, is, that if it be poured in 


all at once, it will not mix with the benzoin, which 
will likewiſe coagulate and run together into a maſs. 
This mixture muſt be boiled over a gentle fire for half 
an hour, agitating it conſtantly; then taking it from 
the fire, let it ſtand quiet for ſome time to ſettle, after 
wh:ch the clear liquor is to be poured off into a glaſs 
veſſel, Pour then eight pounds of water more upon 


the lime in the veſſel, and uſe this lime-water as before, 


repeating this proceſs twice more, making four times 
1 
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in all ; and laſtly, putting all the reſiduum together 
on a filter, pour hot water upon them. During this 
proceſs, the calcareous carth of the lime-water com- 
bines with the acid of benzoin, aud ſeparates it from 
the reſinous particles of this ſubſtance; but a ſmall 
quantity of reſin is diſſolved by the lime-water, and 
gives it a yellow colour, 

«© All theſe liquors being mixcd together and boiled 
down to two pounds, are then to be {trained into ano- 
They are inſpiſſated fo far, becauſe 
the ſuperfluous water would hold a great quantity of the 
ſalt in ſolution ; and a little of the reſin being ſoluble 
in a large quantity of lime-water, but not in a ſmall, 
ſalls to the bottom on the liquor being inſpiſſated. 
When the liquur has become cold, after being ſtrained 
the laſt time, add muriatic acid till the flowers be to- 


tally precipitated, which happens by reaſon of the 


ſtronger attraction of the marine acid for the calcare- 


_ ous earth, The precipitated coagulum is then to be 


put upon a filter; and, after being well dricd, to be 
edulcorated ſufficicnily, by repeatedly pouring cold 
water upon it, when it muſt be dricd with a gentle 


heat. As the water inade uſe of for this purpoſe, how- 


ever, is capable of diſſolving a little of the ſalt of ben- 
Zoin, it ought to be evaporated, and afterwards ſet to 
cryitallize. In order to give this ſalt a ſhining appear- 


ance, let it be diſlolved in a ſufficient quantity, fix, 


ounces, for inſtance, of water by gentle boiling ; then 
ſtrain it immediatcly, while yet warm, through a cloth, 
into a glaſs veſſel which has been heated before; and 
thus a number of fine cryſtals will ſhoot as ſoon as the 
ſolution is grown cold, The water is then to be 
ſtrained from the cryſtals, and the reſt of the ſalt ſuſ- 


pended in the water may be obtained by repeated eva- 
In this method, however, 
a great quantity of the flowers are loſt by reaſon of 


poration and cry ſtallization. 


their volatility ; it will therefore be more convenient 
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to keep them in the form of their original precipitate, 
which is always in fine powder, Cloth anſwers belt 
for the filtration of the hot ſolution : when blotting 


paper is uſed, the (alt ſometimes cryſtallizes in the fil- 


ter, and obſtructs it. The filteration itſelf might be 
omitted, were it not that about two grains of reſin of 
benzoin remain united to the liquor, from whence it 
cannot be ſeparated but by the operation juſt mention— 
68.” The properties of this ſalt as an acid are but 
little known. It has a moſt agreeable flavour; which, 
however, ceaſes as ſoon as it unites with calcarcous 
earth, but is recovered again on being ſeparated by 
any other acid. . | 

With regard to the other vegetable acids, they may 
be divided into the eſſential, the fermente,: and em- 
pyreumatic. The eſſential acids are pure, as exem-— 
plified in thoſe of lemons, ſorrel, and ſorrel-dock; or 
but little altered by the admixture of other matters, 
as thoſe of cherrics, barberries, tamarinds, &c. In 
ſweet fruits they are generally ſo much covered when 
ripe as ſcarce to be diltinguithed : however, theſe la- 
tent acids become more evident, partly in fermentation, 
and parily by dry diſtillation, By the former method, 
all flowers, excepting a few which bear cruciform flow- 
ers, are made to yield vinegar; and by dry diſtillation 


only a very few yield a volatile alkali. 


The acid which paſſes over in dry diſtillation is 
ſearce perceptible while the ſubject retains its natural 
| I 


ticles and calcareous earth. 
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form ; but when once produced, has the ſame eſſential Flowers gf 
qualities with the other; whence it was naturally ſup- benzoin, 
poſed that all vegetable acids are at bottom the ſame, V& 
Chemiſts, however, have been divided in their opinions 996 
on this ſubject ; ſome ſuppoſing that the acid of ſugar or Whether 
of tartar is the baſis, and others that vinegar is the ba- the acid a 
ſis of them all. In proof of this latter hypotheſis, it ſugar or of 
has been urged, that the acid of lemons may be cry. bange de 
ſtallized ; of which we have the following account in en mg 
Schcele's Eſſays. ** The juice will not ſhoot into acids. l 
cryſtals by mere evaporation, even When thickened 997 
to the conſiſtence of a ſyrup. This our author ſuppo- Dr Crell', 
ſed to proceed from the great quantity of mucilaginous method of 


matter with which the juice abounds; for which rea- cryftalli- 


ſon he mixed the inſpiſſated juice with ſtrong ſpirit of CONES 


wine which coagulated the whole: but even thus he mons. 


could obtain no cryſtals by evaporation. He there- 


fore employed the method uſed for procuring the pure 
acid of tartar, and which is formerly deſcribed. The 
lemon juice, while boiling, was ſaturated with pulve- 
riſcd chalk, and the compound immediately fell to the 
bottom in a form nearly reſembling tartariſed lime. 
To ſeparate the acid, a quantity of oil of vitriol, equal 
in weight to the chalk employed, but diluted with ten 


times it weight of water was neceſſary. This mixture 


muſt be boiled in a glaſs veſſel for a few minutes; and 
when grown cold, the acid is to be ſeparated from the 
gypſum by filtration. In order to cryſtallize it, we muſt 
evaporate the whole to the conliſtence of a thin ſyrup ; 
but great care is to be taken, leſt any of the calcareous 
earth remain in the evaporated liquour : to determine 


which, a little of it is to tried with freſh oil of vi- 


triol, which will throw drown the remainder: andin 
this caſe ſome more mult be added to the whole quan- 593 
tity ; ſor the leaſt particle of lime remaining prevents The cf. 
the cryſtallization, while the ſuperfluous quantity of tallization 
oil of vitriol, if too much happens to be added, re- prevented 
mains in the liquor. The cryſtals ſhoot equally wel] 2 
in a hot as iu a cold temperature, which is very un- particle of 
uſual, | SE | ſme. 

It is very remarkable that this cryſtallized ſalt of 
lemons cannot be converted into acid of ſugar by Salt of le- 
means of that of nitre, though the extract of the juice mons cau- 
itſclf may. Sour cherries afford acid of ſugar, and 37 RW 
another ſalt ſuppoſed to be tartar; and a kind of ſu- Med gat 
gar may be obtained not only from roots of various gar. 
kinds, but from fine raiſins, and, as Dr Crell thinks, 
from expreſicd muſt ; but whether the ſaccharine acid 


can be procured from this Kind of ſugar in equal quan- 


tity as from the common, or even whether it yields 

the ſame products with common ſugar by dry diſtilla- 

tion, is ſtill a matter of doubt. | | | Ss 
Pure acid of tartar yiclds on diſtillation per ſz an productof 

empyreumatic acid, and a coal conſiſting of oily par- acid of tar- 

| Dr Crell therefore afl:s, tar by dr) 

May not the acetous acid be mere acid of tartar, which diſtillation. 

did not meet with alkaline ſalt and earth enough with 

which it might combine and become more tixed ; bur, 

on the contrary, atirated more ſubtile oily particles, 1cc1 

and thus become more yolatile? In Ciſtilling terra fo- Acctcus 

liata tartari in the dry way, the acid of vinegar which acid amo 


enters its compolition is almoſt entirely dcftroyed entirely 


i a , ? deſloyed 
only zzsth of pure acid being obtained, the reſiduum 3 


in the retort, as well as the reſt of that which comes 
over into the receiver, being entirely alkakine ; andthe 
ſame 


at. Oc a. as 


Practice. 
Identity of ſame thing happens to the acid of tartar, the empy- 
the vegeta- reumatic acid abovementioned being extremely weak. 
ble acids, Mr Beaume likewiſe informs us, that if any calcareous 
&.  earih, egg- ſhells, for inſtance, be diſſolved in vinegar, 
and the cryſtallized ſalt be diſtilled, we obtain 73 of a 
red and very fiery inflammable fluid, ſmelling like em- 
pyreumatic acetous ether, which reddens tincture of 
türnſole. Maſt, diſtilled before fermentation, yields 
only an empyreumatic acid reſembling ſpirit of tartar. 
Tue conjecture therefore ſeems reaſonable, that vine- 
gar and tartar have for their balis the ſame ſpecies of 
acid, which in the caſc of vinegar is combined with a 
greater proportion of oil, and in tartar with more 


100 ; | | 
To bring vinegar therefore nearer the ſtate of 


Requitites carth. 


{or bring- tartar, we muſt deprive it of its fine volatilizing phlo- 
ing vinegar giſton, combine it with more fixed matter, and re- 


nearer the fore its groſſer oil. All this, however, is extremely 


_ or” giſficult to be effected. Mr Weſtrumb, who attempl- 
1993 cdi it, added nitrons acid in various proportions, but 
Mr Weſ- could only produce à phlogiſtication of the latter, and 
trumb's dephlopiſtication of the vinepar; but as ne could not 
unſucceſsful (hink of any method of ſeparating the two acids from 
attrak- onc another, he was unable to inveſtigate the pro- 
Dr 8 perties of vinegar thus dephlogiſticated. Dr Crell 
opinion of is of opinion, that this might bave been done by ve- 
the poſſibi-getable alkali, lime, and terra ponderoſa. The n1- 
lityoftranf- ſrous acid, with vegetable alkali, would have ſhot in- 
mutation. to the ordinary hexangular cryſtals of nitre: the ace- 
tous acid would have formed a compound not ealily 
eryſtallized, provided it had remained unchanged ; and, 
though it had approached the nature of ſaccharine 
acid, would till have formed a compound difhicultly 
cryitallizable, The effects of theſe acids, indeed, on 
lime, are directly oppoſite to what they are on terra 
ponderoſa. With the former, nitrous acid forms a 
liquor which can ſcarce be cryſtallized ; with the lat- 
ter it produces ſalts difficult to be diſſolved ; while 
the acetous acid, with terra ponderoſa, forms deliqueſ— 
cent ſalts; with lime, ſuch as efloreſce in the air. But 
if the vinegar, by means of the operation already men- 
tioned, had been made to approach towards the na- 
ture of acid of ſugar, tranſparent cryſtals would im- 
mediately have fallen by rcaſon of the ſtrong attrac- 
100 0% of this acid for lime. Dr Crell therefore recom— 
IIcthod re- mens the following method. Let nitrous acid be ſe- 
commend- veral times diſtilled off from vinegar; and when the 
el by him former, upon being newly added, produces no more 
for at- red vapours, ſaturate the liquor with lime or terra 


iy 


e ponderoſa, ſeparating the ley, which will not ſhoot, 
n from the cryſtals, The nature of the ſalt which 


does not contain nitrous acid, may be determined 
from the figure of its cryſtals, or from the effects of 
other ſalts in conſequence of a double elective at- 
traction, We might likewiſe add freſh nitrous acid 
to the ſeparated ſalt, or to the whole mixture, with- 
out any ſeparation of the nitrous ſalt, till the earthy 
ſalt, which does not contain any nitrous acid, be ſatu- 
rated. The vinepar, if unaltered by the operation, 
would riſe on diſtilling the liquor; and if converted 
into ſaccharine acid, would not be diſlodged from lime 
by ſpirit of nitre. In like manner, diſtilled vinegar 
ſhould be ſaturated with chalk, the compound redu- 
ced tocryſtals, and then expoſed to as ſtrong a fire as 


it can bear without expelling the acid, in order to diſ- 
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acid, vinegar, fixed air, and phlogiſticated air, while 


with fix times its quantity of vitriolic acid. 


tarcous ſelenite was obtained, a dark-coloured matter 


5 3 
ſipate ſome phlogiſtic particles. Let it then be dif- Identity of 
ſolved, filtered, and cryſtallized again; after which it the vegeta- 


may be treated with nitrous acid as above directed. ble acids, 


Perhaps (ſays Dr Crell), the acetous acid may by 3 

this combination acquire more fixity; ſo that the ni- 

trous acid ſhall be able to produce a greater change. 

Should it paſs over again in the form of acctous acid 

unchanged, let it be combined once more with calca- 

reous earth ; and let the foregoing experiment be re- 

peated, in order to try whether ſome ſenfible change h 

will not enſue, Should this method fail, try the op- 

polite ; that is, endeavour to add more groſs phlogi- 

{lic matter to the vinegar, Try to combine ſtrong vi- 

negar, and that which has been diſtilled, with unctu— 

ous oils, Thus we might perhaps bring it nearer to 

tartar ; and again, by means of nitrous acid, convert it 

into acid of ſugar, e 1006 
In another diſſertation on this ſubject, Dr Crell His at- 

undertakes to (how, that all the vegetable acids may tempts to 

be converted into one, and that this is contained in Prove that 


the pureſt ſpirit of wine. "The ſollowing are adduced © ve hin 


ctable a- 
as proofs, | 2 may 


1. If the reſiduum of dulcified ſpirit of nitre be be reduced 
boiled with a large quantity of nitrous acid, care being to one. 
taken at the ſame time to condenſe the vapours by 1007 


a proper apparatus; and if the liquid which has paſ- From the 


reliduum of 
dulcified 
ſpirit of ui- 


ſed over be ſaturated with vegetable alkali, nitre and 
terra foliata tartari will be obtained; and on ſeparating 


the latter by means of ſpirit of wine, the vinegar may tre. 


be had in the ordinary way of decompoling the ſalt. 
2. On boiling the reſiduum over again with nitrous 
acid, the ſame products are obtained; and the more 
frequently this proceſs is repeated, the leſs acid of ſu- 
gar is procured, until at length no veſtige of it is to 
be met with. 7 ; 1008 
3. Pure acid of ſugar, boiled with 12 or 14 times its From the 
quantity of nitrous acid, is entirely decompoſed, and decompoſi- 
the receiver is found to contain phlopiſticated nitrous wy egg 
a little calcareous earth remains in the retort. | ane - 
4. Acid of ſugar is likewiſe decompoſed by boiling From + 
| In the production 
receiver we find vinegar phlogiſticated with vitriolic of acidof 
acid, abrial acid; while pure vitriolic acid remains in tartar from 
the retort, | EET Ne 
| _ 3 duum of 
5. By ſaturating the reſiduum of dulcified ſpirit of dulcibed. 
nitre with chalk, there is formed an inſoluble ſalt, ſpirit of 
which by treatment with vitriolic acid yields a real nitre. 
acid of tartar, conſtiiuting a cream of tartar with ve- 1010 
getable alkali, | From the 


6. On evaporating the liquor from which the tar- Production 
| of empy- 
reumatic 


acid of tar- 


remains, yielding on diſtillation an empyreumatic acid 
Hence it would ſeem, tar from 


of tartar, and a ſpongy coal, 


that ſpirit of wine conſiſts of acid of tartar, of water, the liquor 


and phlogiſton ; ſo that it is a native dulcified acid: in which 
and nitrous acid, on being mixed with it in moderate tartarous 
quantity, dillodges the acid of tartar, On the addi- ee 
tion of more nitrous acid, the acid of tartar is reſol- wx 
ved into acid of ſugar and phlogiſton; and by a ſtill prom the 
greater addition, the ſaccharine acid is changed into ſolution of 
vinegar, | mangancſe 
7. On boiling one part of the acid of ſugar with one Þy nitrous 
and an half of manganeſe and a ſufficient quantity of ed and a- 
CS BEES „ — 3 cid of ſu- 


ger. 
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Acid of fat. nitrous acid, the manganeſe will be almoſt entirely dif- 
— ſolved, and phlogiſticated nitrous acid along with vine- 
gar will paſs over into the receiver. 

8, On boiling together acid of tartar, manganeſe, 
and nitrous acid, we obtain a ſolution of the manga- 
neſe, with phlogiſticated nitrous acid and vinegar as 

— before. | 
From the 9. If acid of tartar be boiled along with vitriolic 
ſolution of acid and manganeſe, the latter will be diſſolved, and 


the ſame vinegar with vitriolic acid will paſs over into the re- 
withvitri- | 


olic acid ceiver, _— | 
ind that of 10. On digeſting acid of tartar and ſpirit of wine 
tartar, for ſeveral months, the whole is converted into vine- 


1013 gar, the air in the veſſel being parily converted into 


From the cretaceous acid, and partly into phlogiſticated air. 
digeſtion of 


8 manganeſe, it will be converted into vinegar aud phlo- 
ſpirit of gilticated air, 5 | 
wine, 12, By diſtilling ſpirit of wine upwards of 20 times 
1014 from cauſtic alk ili, it was changed into vinegar, and a 
From the conſiderable quantity of water was obtained, 
ſolution of Fence it appears, ſays Dr Crell, that the acids of 
e eee tartar, ſapar, and vinegar, are modifications of the 
olicacig ſame acid, as it contains more or leſs phlogiſton, The 
and ſpirit acid of tartar has the greateſt quantity, the acid of 
of wine, ſugar ſomewhat leſs, and vinepr the leaſt of all, In 
1515 theſe experiments, however, care muſt be taken that 
From the neither the nitrous acid nor fixed alkali employed con- 
4 ft of tain any marine acid, otherwile the reſults will be un- 
wine with Certain. | 
cauſtic al- 


Kali 118. Of the Acid ef Far. 

2d 1015 1 n e 

How pro- TAIs may be obtained from ſuet by means ot 
cured. many repeatcd diſtillations. A finall quantity is 1cpa- 


rated at each diſtillation ; but by diſtilling the empy- 
reumatic oil into which the ſuct is thus converted over 
and over, a freſh quantity is always obtained, The 
acid of fat in ſome reſpects has a reſemblance to that 
of ſea-ſalt; but in others is much more like the vege- 
table kind, as being deſtructible in a ſtrong fire, ſorm- 
ing compounds which do not deliqueſce with calcare- 
ad 105 Oos earth, and uniting intimately with oily ſubſtances, 
Its eſſects With alkalics it forms ſalts entirely different from thoſe 
on alkalies, yielded by the other acids; with the volatile alkali, 
Ac. particularly, it produces a concrete volatile ſalt, When 
ſaturated with calcareous carth, it yields brown cry- 
ſtals; and a ſalt of the ſame kind was obtained by Dr 
Creil from a mixture ot quicklime and fuet diſtilled to 
dryneſs, and boiling up the reGduum with waicr. The 
cryſtals were hexagonal, and terminated by a plane 
ſurface; their talte was acrid and faltiſh; they did 
not deliqueſce in the air, and were calily and copiouſy 
diſſolved in water. With magnetia and earth of alum 


a guminy mals is obtained, which refuſes to cryltal- 


Ath tors lize. 

On metals. With regard to the metals, Dr Crell informs us, 
that the acid of fat copiouſly diſſolves manganeſe into 
a clear and limpid liquor. It dillolves the precipitate 


of cobalt, but not the regilus, White arſenic is act- 


ed upon but ſparingly, and nickel not at all, though 
it forms a green ſolution with the precipitate from ni- 
trons acid. Regulus of antimony, by the aſliſtance 
of heat is diſſolved into a clear liquor, which became 
milky in the cold: it cryſtallized on evaporation, 


11. On boiling ſpirit of wine with vitriolic acid and 


and did not deliquate in the air. Zinc readily diſ. Fixed ale 
ſolved, and imparted a peculiar metallic taſte, falling line ſalu 
to the bottom in the form of a white powder on the ®4 their 
addition of an alkali, Biſmuth in the metallic Nate mbiue- 
was not diſſolved; but the precipitate was. It ated To | 
upon mercury after being twice diſtilled from it, and 

poured afreſh upon the metal. The mercury could 

not be entirely precipitated by common ſalt. Ir ated 

more vigorouſly upon a precipitate from corroſive ſub- 
limate; from the folution of which a white ſablimate 

was obtained after the liquor had been drawn off by 
diſtillation, A gold-coloured ſolution was obtained 

from platina by diſtilling the acid from it to dryneſs, 

and then pouring it back again; the precipitate of 


this metal from aqua-regia by ſpirit of wine was diſ- 


loived in great abundance, Iron was very caſily dif- 
ſolved in it, and exhibited a liquor of an aſtripgent 
taſte, which ſhot into needle-like cryſtals that did not 
deliqueſce in the air, Lead was corroded and ren- 


dered the acid turbid, Minium was converted into a 


white powder, and then diſſolved with greater caſe, 
The ſolution has a ſweet taſte, and cannot be precipi- 


tated by ſca-lalt. Tin was corroded into a yellow calx, 


and ditfolved but in very ſmall quantity. Copper was 
diflolved, even in the cold, into a green liquor; but 
the ſolution was greatly promoted by heat, On eva- 
poration it ſhowed ſome diſpoſition to cryſtallize, but 
gain attracted woiſture from the air. Silver-leaf was 
attacked only in a very ſmall deprce; however, ſome 
was precipitated by means of copper, aud the marine 
acid rendered the liquor turbid, The calx precipitated 
from aquafortis was diſſolved more copicuſly. Silver 
wes precipitated of a white colour from aquafortis by 
the pure acid itſelf, as well as by its ammoniacal ſals. 
Half an ounce of the acid diltilled four times almoſt 
to dryneſs from ſome gold-leaves, and at length pour- 
ed back upon them, the precipitate of a dilure ſolu— 
tion of tin obtained by it, gaincd only a faint colour, 
rather jnclining to red ; but a mixture of two parts of 
acid with one of aquafortis, diſſolved gold very rea- 
dily. 8 | 


} 19, Of Fixed AlKaling SALTS, 
5 | 1016 
Oy theſe there are two kinds; the vegetable and How pre- 
mineral. The former is never found by itſelf, and cured. 
but rarely in combination with any acid; but is always 
prepared from the aſhes of burnt vegetables, It is 


got in the preateſt quantity from crude tartar; from 


which, if burned with proper care and attention, we 


may obtain one pound of alkali out of 2! of the tar- 


tar, The latter is found native in ſome parts of the 

earth. It 1s likewiſe found in very large quantities 

combined with the marine acid, in the waters of the 

ocean, and in the bowels of the earth; thus forming 

the common alimentery ſalt. It is alſo produced from 

the aſhes of certain ſca-plants, and of the plant called 

kali; from whence both the mincral and vegetable al- 

kalies have taken their name. 1017 
The vegetable alkali difficulily aſſumes a cryſtalline vegetable 

form; nevertheleſs, it may be partially united with alkali cry- 

ſome acids in ſuch a manner as to cryſtallize, and loſe ſtallizee. 

its property of deliquating in the air, without at the 

ſame time ceaſing to be an alkali. Of this we have 

an example in the acid of ants aboycmentioned, Some- 


thing 


between 


Practice. 
Fixed alka- thing of the ſame kind we have obſerved in treating 
line ſalts vegetable fixed alkali with ſpirit of wine. A gallon 
and their of pretty ſtrong ſpirit of wine being drawn over from 
combima- a pound of (alt of tartar, a black unctuous liquor was 
tions. : : , | ing vi 
| left, which ſhot into cryſtals very much reſembling vi- 
triolated tartar, and which did not deliquate in the 


air, but were nevertheleſs ſtrongly alkaline. Dr Black, 


however, informs us, that the vegetable alkali may be 
ſhot into fine cryſtals ; but which cannot be preſerved, 
on account of their great attraction for moiſture, un- 
leſs cloſely ſhut up from the air. They have not ſuch 
a quantity of water as to undergo the aqueous fuſion. 
The mineral alkali in its natural ſtate always atlumes 
a cryſtalline form, ſomewhat reſembling that of fal 
mirabilc. It does not deliquate In the air, nor does it 
{cem to have ſo ſtrong an attraction for water, even 


When in its moſt cauſtic (tate, as the vegetable alkali: 


hence mineral alkali is preferabic to it in making ſoap, 


19713 Which is always of a firmer conliſtence with mineral 


Chanze bn than with vegetable alkali. If vegetable alkali is com- 


tie vege- bined with ſpirit of falt, ſome change ſecins to be 
table alkali. (hereby induced upon it ; as the ſalt produced by ex- 
pclling the marine acid by means of the vitriolic, and 
then cryſtallizing the maſs, cryſtallizes differently from 
vitriolated tartar, Whether the vegetable alkali might 
by this means be entirely couverted into the mineral, 

deſcrves a further inquiry. | 
Both mineral and vegetable alkalies, when applied 
to the tongue, have a very ſharp, pungent, and uri- 
vegetable nous taſte; but the vegetable conſiderably more ſo than 
and mine- the mineral, They both nnice with acids, and form 
rel alkalies. 1 F-rent neutral ſalts with them: but the vegetable al- 
kali ſeems to have rather a preater attraction for acids 
than the other; although this difference is not ſo great 
as that a neutral ſalt, formed by the union of mineral 
alkali with any acid, can be perfectly decompoſed by 
an addition of the vegetable alkali, unleſs in conſider- 

1925 able exceſs. 15 N a 

Cempoſed Both vegetable and mineral alkali appear to be 
of a cauſtic compoſed of an exceedingly cauſtic ſalt united with a 


1919 
Difference 


ſalt aud fix- certain quantity of fixed air. This may be increaſed ſo 


19 228 far, as to make the vegetable alkali aſſume a cryſtalline 


form, and loſe great part of its alkaline properties: but 
25 the adheſion of great part of this air is very flight, it 
caſily ſeparates by a gentle heat. Some part, however, 


is ob{tinately retained ; and the alkali cannot be de- 


prived of it by the moſt violent calcination per /e. The 
only method of depriving it entirely of its fixed air 1s, 
by mixing an alkaline ſolution with quicklime, 


Fixed Alkalies coMBINED, 


I. With Sulphur. The produce of this is the red 
fetid componnd called hepar ſulphuris, or liver of ful- 
phur. It may be made by melting ſulphur with a 
gentle heat, and ſtirring into it, while melted, four 
times its weight of dry alkaline ſalt. The whole 
readily melts and forms a red maſs of a very fetid 
ſmell, and which deliquates in the air. If ſulphur is 
boiled in a ſolution of fixed alkaline ſalt, a like com- 
bination will take place. | 7 

In this proceſs, when the hepar is made either in 
the dry or the moiſt way, the fixed air of the alkali is 
diſcharged, according to Dr Prieſtley's obſervation. 
Neither does a fixed alkali, when combined with fixed 
air, ſcem capable of uniting with ſnlphur ; nor will 


1021 
H-par ſul- 


atis. 


CCC 


dered black by it. 


ſome time, it is ſpontancouſly decompoſed ; the phlo- r the 


in the following manner, according to the author of 


1 
the union be accompliſhed without heat, unleſs the al- Fixed alka- 
kali is already in a cauſtic ſtate. Hence a cold ſolution line falts 
of hepar ſulphuris may be decorapounded, partly at ®? «ung 
leaſt, by fixed air. On adding an acid, however, the e eee 
decompoſition takes place much more rapidly; and he 
ſulphur is precipitated to the bottom, in form of a 1022 
white powder. Decompo- 
During the precipitation of the ſulphur from an al- cd, 
kali, by means of acids, a thick white ſmoke ariſes, of 
a moſt fetid ſmell and ſuffocating nature. It burns 
quietly, withont exploſion, on a candle's being held in 
it. Calces of ſilver, lead, iron, or biſmuth, are ren- 1023 
Hence, if auy thing is wrote with luflamma- 
a ſolution of lead, and a ſolution of hepar ſulphuris is ble vapour 
paſſed over it when dry, the writing, formerly inviſible, in the- 
will immediately appear of a blackiſh brown colour, c 
Silver, in its metallic ſtate, is prodigiouſly blackened © . 
cither by the contact of this vapour, or by being im- 
merſcd in a ſolution of the hepar ſalphuris itſelf, Li- 
tharge 1s inſtantly reſtored to its metallic ſtate, on 
being immerſcd even in a cold ſolution of hepar ſul— 
phuris. 1024 
By being united with an alkali, the acid of ſulphur Phlogiſſon 
ſeems very mach diſpoſed to quit the phlogiſton. If a of ſulphur 
ſolution of hepar ſalphuris is-cxpoſed to the air for diſpoſcd te 
giſton of the ſulphur flying off, and the acid remaining“ 1 
united with the alkali into a vitriolated tartar, This 
decompoſition takes place ſo remarkably, when liver 
of ſulphur is diſſolved in water, that, by a ſingle eva- 
poration to dryneſs, it will be almoſt totally changed 
into vitriolated tartar, If this ſubſtance, in a dry ſtate, 
be expoſed to a moderate degree of heat, and the maſs 
kept conſtantly ſtirring, a like decompoſition will fol- 
low ; the phlogiſton of the ſulphur will fly off, and the 
acid unite with the alkali, _ 5 5 1025 
Liver of ſulphur is a great ſolvent of metallic mat- Metals and 
ters; all of which, except zinc, it attacks, particular- charcoal 
ly in fuſion. It ſeems to diſſolve gold more effe&u- diſlolved 
ally than other metals. This compound alſo diſſolves b it. 
vegetable coals, even by the humid way ; and theſe 
ſolutions, if ſuffered to ſtand in the open air, always 
precipitate a black powder, no other than the coal 
they had diſſolved, in proportion to the quantity of 
hepar ſulphuris decompoſed. When vegetable coal is 
thus diflolved by liver of ſulphur in fuſion, it is of a 


much deeper red than in its natural ſtate, The ſolu- 
tion in water is of a green colour. nat 
II. With Expreſſed Oils. The reſult of this combi- Soap. 


nation is /oap ; for the preparation of which in large 
quantities in the way of trade, fee Soap, The ſoap 
which is aſed in medicine 1s prepared withont heat, 


the Chemical Dictionary. ; 
„One part of quicklime, and two parts of good 
Spaniſh ſoda (the ſalt prepared from the aſhes of the 
herb kali), are boiled together during a ſhort time in 
an iron caldron, This lixivium is to be filtered, and 
evaporated by heat, till a phial, capable of containing 
an ounce of water, (hall contain an ounce and 216 
grains of this lixivium. One part of this lixivium is 
to be mixed with two parts of oil of olives, or of ſweet 
almonds, in a glaſs or ſtone-ware veſſel, The mixture 
ſoon becomes thick and white; and muſt be ſtirred 
from time to time with an iron ſpatula, The combi - 
3:12 nation 
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Fixed alka- nation is gradually completed, and in ſeven or cight 


line falts 
411 their 
combina» lute 


Lions 


days a very white and firm ſoap is obtained.“ 
In attempting combinations of this kind, it is abſo- 
ly neceſſary that the alkali be deprived of its fixed 


deen air as much as poſſible ; otherwiſe the ſoap will be 
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Starkey's 


ſoap, 
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Phlogiſti- 
cated alka- 


I ics, 


combining it with oil of turpentine, 


quite unctuous and ſoft: for fixed alkalies have a great- 


er attraction for fixed air than for oil, and hence ſoap 


is decompounded by blowing fixed air into a ſolution 
of it in water. It may be made either with tallow, 
wax, ſpermacetij, butter of cocoa, the coarſer reſinous 
ſn\ſtances, or animal oils, 


HI. With Eſſential Oils. The volatility of theſe oils 


in a great meaſure hinders them from being acted upon 


by alkalies: nevertheleſs, combinations of this Kind 
have been attempted ; and the compounds ſo produced 
have been called Starkey's ſoap, from one Starkey a 
chemiſt, who endeavoured to volatilize ſalt of tartar by 
His inethod was 
to put dry ſalt of tartar into a matraſs, and pour upon 
it eſſential oil of turpentine to the height of two or 
three fingers breadth, In five or ix months, a part 


of the alkali and oil were combined into a white fa- 


pon iccous compound, This maſt be ſeparated from 
the mixture, and more of it will afterwards be formed 
by the ſame method, 

Chemiſts, imagining this ſoap to be poſſeſſed of con- 
ſiderable medical virtues, have endeavoured by various 
methods to ſhorten this tediovs procels, Ot theſe one 
of the moſt expeditions is that recommended by Mr 
Beaume ; which conſiſts in triturating, for a long time, 
alkaline ſalt upon a porphyry, and adding oil of 1ur- 
pentine during the trituration. According to him, the 
thick reſinous part of the oil only can combine with 
the (alt ; and, during the time this combination is ef- 


fected, the more ſubtile and attenuated parts will fly 


off, Hence he finds that the opeartion is conlide- 
rably abridged by the addition of a little turpentine or 
common ſoap. The moſt expeditions of all, how- 
ever, is that mentioned by Dr Lewis; which conſiſts 
in heating the alkali red hot, and then throwing it 
into oil of turpentine, ſtirring them well together ; 
on which they immediately unite into a ſaponaceous 
maſs. _ 722 

This kind of ſoap is ſubject to great alterations from 
keeping; particularly the loſs of its colour, and a kind 
of decompolition occalioned by the extraction of an 
acid from the oil of turpentine, which unites with the 
alkali, and cryſtallizes not only all over the ſurface, 
but in the very ſubſtance of the ſoap. The nature of 
this ſalt is unknown, but certainly deſerves contidera- 
tion. | | 5 

IV. With Phlogiſton. This combination is effected 
by calcining them with the charcoal cither of vege- 
table or animal matters. The conſequence is, that 
they are greatly altered in their properties ; ſometimes 
ſo much as to be enabled to precipitate calcareous cartlis 
from their ſolutions in acids, Metallic ſolutions pre- 
cipitated by them in this (late, aſſume different colours. 


Differences obſerved between Fixed Alkalics obtain- 
ed from different Vegetables, 


_ Theſe differences we muſt conceive to ariſe from 
ſome proportion of the oily and phlogiſtic matter of 
the vegetable remaining in the aſhes from whence the 
ſalts are extracted; for when reduced to their utmoſt 


excepted, appear to be the very ſame. 
On this ſubject Mr Gmelin has given a great num- 
ber of experiments in the fifth volume of the Com- 


mentaria Pitropolitana ; and found very conſiderable” 


Practice. 


purity, by repeated calcinations in a ſtrong fire, and Fixed alkz, 
deliquations in the air, all of them, the marine. alkali line ſalty 
and their 
combina. 
tious, 
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differences, not only between the alkaline ſalts, but Mr Gme. 


likewiſe the pure vegetable carths obtained from dif- 1 
timcuts. 


ferent vegetables by burning. The ſalts of the ſeveral 
plants examined were prepared with great care, and all 
of them exactly in the ſame manner; each vegetable be- 
ing burnt in a ſeparate crucible, with the ſame degree 
of fire, till no remains of coaly matter could any longer 
be perceived; and the aſhes elixated in glaſs veſſels 
with coid diſtilled water. The ſalts, thus obtained, 
were foung, 10 produce different colours on mixture 
with certain liquors, and to efferveſce in very diffe- 
rent degrees with acids: certain metallic ſolutions 
were by ſome precipitated, by others only rendered 


thicker, by others both precipitated and rendered 


thick; whiltt ſome occaſioned neither the one nor the 


other of theſe changes, but left the fluid clear and 


tranſparent, Thus, with the vitriolic acid, the ſalts 
of ſouthernwood and ſage ſtruck a pale brown colour; 
thoſe of pinc-tops and rue, a yellow ; that of fern, a 


reddiſh yellow; and that of ſanicle, a dark leck-preen: 


that of dill yielded a leek-green precipitate, with ele- 
gant green flakes floating in the liquor, This laſt 
{alt alſo gave a greeniſh precipitate with the marine 
acid, and a red one with the nitrons. Solution of 
corroſive ſublimate was changed yellow by ſalt of 


ſouthernwood; of a browniſh colour, by that of colt's- 
foot ; of a deep red, by that of wormwood ; and of a 


pitch-colour, by that of dill. That of fern threw down 
an opal-colour ; of ſage, a ſulphur-ycllow ; of elder 
flowers, a citron yellow ; of ſanicle, a ſaffron colour; 
and of milfoil, a- deep-red precipitate. From ſolution 
of lilver, ſalt of carduus benedidn; threw down a white; 
of camomile, a grey; of hyſſop, a browniſh ; of dill, a 
blackiſh brown; of ſcabious, a ycllowiſh ; and that of 
pine-tree tops, a ſulphur yellow precipitate, Solution 
of vitrio] of copper was changed by ſalt of ſonthern- 


wood to a bright ſea- green; by that of dill, to ar; un- 
ſighily green; of agrimony, to a greeniſh blue; and by 
that of milfoil, to a bright ſky-blue : the ſalt c pen- 


ny-royal made the liquor thick as well as blue, and 
that of feverfew made it thick and green: the ſalt of 
hy Hop threw down a green precipitate, that of ſcurvy- 
grais a blue one, and that of fumitory a preeniſh blue: 


whilſt the ſalt of fern made ſcarcely any change either 
iu the colour or conliltency of the liquor. 


4 19. Vortat ALKALL. 


T11s is a kind of ſalt obtained from all animal, 0 


in's expe- 
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hence 


ſome vegetable, ſubſtances, from ſoot by diſtillation obtained. 


with a ſtrong heat, and from all vegetable ſubſlan- 
ces by putrefaction. Though a volatile alkali is 
procurable from all putrid animal ſubſtances by di- 
{tillation, yet the putrefatctive proceſs does not ſeem 
to prepare volatile alkali in all of theſe. Putrid urine, 
indeed, contains a great quantity of alkali ready form- 
ed, whence its uſe in ſcouring, &c. but the caſe is 
not ſo with putrid blood or fleſh. Theſe afford no al- 
Kali till after the phlegm has ariſen; and this they 


would 


Volatile 
a!kalt and 
it's Fi moi - 
Nations. 
—ͤ ——-—-— 
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Diſtilling 
veſſel, and 
method of 
performing 
the opera- 
tion, 
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that of weak fermenting liquors. 


woald do, thongh they had not been putrefied. Ac- 
cording to Mr Wiegleb, volatile alkal: is fonnd 1n 
limettone, lapis ſuillus, chalk, marble, coals, turf, 
loam, clay, and many other kinds of earth, Its exilt- 
ence in theſe ſubſtances may be diſcovered merely by 
diſtilling them with a briſk fire, but (till better by the 
addition of ſome quantity of fixed alkali or quicklime 
before the diſtillation. —lrt has even been found in all 
mineral ſalts and their acids, as vitriol, nitre, com- 
mon ſalt, and the acid liquors drawn from theſe ſub- 


| ſtances, alſo in gypſum and ſulphur ; from all which 


it may be ſeparated by means of quicklime.—In the 
vegetable kingdom it is produced by dry diſtillation 
from multard-ſeed, elder flowers and leaves; the leaves 
of the wild cherry-tree, white water-lilies, tobacco, 
and ſage; as well as from many other plants. Ac- 


_ cording to our author, the plaineſt proof of its exiſt- 


ing almoſt univerſally in the vegetable kingdom, is, 
that the ſoot of our chimneys affords a volatile alkali 
by diſtillation, either with or without quicklime. 
Volatile alkali, when pure, appears of a ſnowy 
whiteneſs; has a very pungent ſmell, without any diſ- 
aprecable empyrenma ; is very catily evaporable, with- 
out leaving any reſiduum; efferveſces with acids much 
more ſtrongly than fixed alkali ; and forms with them 
neutral compounds called ammoniacal ſalts, which we 
have already deſcribed, and which are different ac- 
cording to the nature of the acid made uſe of; for all 
volatile alkalies, when perfectly purified, appear to be 
the very ſame, without the ſmalleſt difference. 
Like fixed alkalics, theſe ſalts contain a great quan- 


tity of fixed air, on which their ſolidity depends; 


and which may be ſo increaſed as perfectly to neu- 
tralize, and deprive them of their peculiar taſte and 
ſmell. When ucutralized by fixed air, they have a 
very agreeable pungent taſte, ſomewhat reſembling 
When totally de- 
prived of fixed air, by means of lime, they cannot be re- 
duced to a ſolid form; but are diſſipated in an inviſible 
and excecdingly pungent vapour, called by Dr Prieſtley 
alkaline air. When volatile alkaline ſalt is diſſolved 


in water, the ſolution is called vo/atile alkaline ſpirit, 


Diſtillation and Purification of Volatile Alkalies. 


The materials moſt commonly uſcd for preparing vo- 
latile alkalics are the folid parts of animals, as bones, 
horns, &c, Theſe are to be put into an iron pot of the 
hape recommended for ſolution ; to this muſt be fitted a 
flat head, having a hole in the middle about two inches 
diameter, From this a tube of plate- iron muſt iſſue, which 
is to be bent in ſuch a manner that the extremity of it 
may enter an oily jar, through an hole made in its up- 


per part, and dip about halt an inch under ſome water 


placed in the lower part. The mouch of the jar is to be 


titted with a cover, Inted on very exactly; and having 


a ſmall hole, which may be occaſionally ſtopped with 
a wooden peg. The junctures are to be all luted as 
cloſe as poſible, with a mixture of clay, ſand, and 
ſome oil; and thoſe which are not expoſed to a burn- 
ing heat, may be further ſecured by quicklime and 
the white of an egg, or by means of glue. A fire be- 
ing now kindled, the zir contained in the diſtilling 
veilel is firſt expelled, which is known by the bubbling 
of the water; and to this vent mnſt be given by pull- 
ing out the wooden peg. A conſiderable quantity of 
phlegm will then come over, along with ſome volatile 


CHEE MITT ELL 


A great many incovercible vapours, however, wil 
come over, to which vent inalt be given from time to 
time, by pulling our the peg. The diſtillation is to 
be continued till all is come over; which may bs 
known by the ceſſation, or very flow bubbling of the 
water. The iron pipe muſt then: be ſeparated from 
the cover of the diſtilling veſſel, leſt the liquid in the 
jar ſhould return into it, on the air being condenſed 
by its cooling. In the jar will be a volatile ſpirit, 
more or leſs ſtrong according as there was leſs or more 
water put in, with an exceedingly fetid black oil float- 
ing upon it. | 


alkali, a great quantity of fixable air, and ſome oil. Volatile 
The alkali will unite with the water, and likewiſe kali and 
ſome part of the fixed air, the oil ſwimming above, its combi- 


— — 
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The rectification of the volatile alkali is moſt com- ReAiſica- 
modionfly performed at once by combining it with an tion. 


acid; and, as ſpirit of ſalt has the leaſt affinity with 
inflammable matter, it is to be choſen for this pur— 
poſe, in preference to the vitriolic or nitrous. As 
the ſpirit is exceſſively oily, though already much 
weakened by the admixture of the water in the jar, 


if a very large quantity was not originally put in, an 


equal quantity of water may till be added, on draw- 
ing off the ſpirit, That as little may be loft as poſ- 
ſible, the ſpirit ſhonld be received in a ſtone bottle; 
and the marine acid, likewiſe in a diſtilled ſtate, add- 
ed by little and little, till the efferveſcence ceaſes. The 
liquor, which is now an impure ſolution of ſal ammo— 
niac, is to be left for ſome time, that the oil may ſe- 
parate itſelf ; it is then to be filtered, evaporated, and 
cryſtallized in a leaden veſſel, If the cryſtals are not 
ſufficiently pure at the firſt, they will eaſily become 
ſo on a ſecond diſſolution, | 


T03 


. . . N . 3 . 
From ſal ammoniac thus obtained pure, the volatile Volatile ſal 


kaline ſalts, or quicklime. Alkaline fſalis act more 
briſkly than chalk, and give a much ſtronger volatile 
alkali, The ſtrength of this, however, we know 
may be altered at pleaſare, by adding to, or depriving 
it of, its natural quantity of fixed air. Hence, per- 


alkali may be extricated by diſtillation with chalk, al- ammoniac. 


haps, the beſt method would be, to prepare volatile 


alkalies altogether in a fluid ſtate, by means of quick- 
lime; and then add fixed air to them, by means of 
an apparatus ſimilar to that directed by Dr Prieſtley 
for impregnating water with fixed air. To prevent 
lime from adhering to the diſtilling veſſels in which it 
is put, the tranſlator of Wiegleb's chemiſtry recom- 
mends the putting in three or four ounces of common 
ſalt along with the other ingredients. 


Volatile alkalies comBINED, 
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I. With Metals, There are only three metals, viz. Cuprum 
copper, iron, and lead, upon which, while in their ammonia- 
metallic form, volatile alkalies are capable of acting. calc, 


Copper-filings are diſſolved by volatile alkali, eſpecial- 
ly in its cauſtic ſtate, into a liquor of a moſt admi- 
rable blue colour. It is remarkable, that this colour 


depends entirely upon the air having acceſs to the ſo- 


lution: for if the bottle containing it is cloſe ſtopt, 
the liquor becomes colourleſs; but, however, reſumes 
its bluc colour on being expoſed to the air. On evapo- 
poration, a blue ſaline maſs is obtained, which, mix- 


ed with fats, or other inflammable matters, tinges 


their flame green, leaving a red calx of copper, ſo- 
luble again in volatile ſpirits as at firſt, This ſaline ſub- 
| {tance 


$13 

Volatile fiance has beed received into the laſt edition of the Ed- 

alkali and dinburgh Diſpenſatory, under the name of cuprum am- 
its combi ni niacale, as an antiepileptic. 

nations: , The blue mixture of ſolution of copper in aquafortis 

1035 With volatile ſpirits, yields ſapphire-coloured cryſtals, 

Copper, which diſſolve in ſpirit of wine, and impart their co- 

fulmina- Jour to it, If, inſtead of cryſtallization, the liquor 

vg; be totally evaporated, the remaining dry matter ex- 

plodes, in a moderate heat, like aurum fulminans. 

This is given as a fact by Dr Lewis; but hath not ſuc- 

cecded upon trial by Dr Black. Verious phenomena, 

ſays Mr Wiegleb, occur in the diſſolution of copper 

by the volatile alkali.—On ſaturating dilute ſpirit of 

ſil ammoniac with copper-filings, cryltals are formed 

of a dark-blue colour, but which, by expoſure to the 

air, fall to pieces and become green. Vinous ſpirit 

of ſal ammoniac impregnated with copper, loſes in an 

inſtant its blue colour, on the affutton of an equal 

quantity of ſaturated ſolution of fixed alkeline alt, 

The copper is then taken up by the fixed alkaline 

ſolution, which of conſequence acquires a blue colour, 

while the ſpirit of wine, deprived of the metal, floats 

clear on the top. When filings of copper are put into 

a bottle, and that bottle quite filled with cauſtic vola- 

tile alkali, and is immediately ſtopped up, no ſolution 


takes place: but when the bottle is left open, only 


for a ſhort time, or an empty ſpace is Jeft init, a 
colourleſs ſolution is obtained, which in the air ob- 


rains a blue colour; but which may be deprived of 


this colour as often as we pleaſe, by ſhutting it up ex- 
actly from the air, and letting it ſtand, in this ſitua- 
tion, on freſh filings of copper. — From theſe pheno— 
mena Mr Wiegleb concludes, that copper does not 


diſſolve in volatile alkali until it has loſt part of ns 


phlogiſton, to which the air, by the attraction it ex- 
erts upon it, contributes its ſhare, If this has taken 
place only in a ſmall proportion, and the farther ac- 
ceſs of air be prevented, the remainder will be diſ- 
ſolved without any colour ; which, however, appears 
in the inſtant that, by a freſh acceſſion of air, the 
phlogiſton ſtill remaining finds means to eſcape, The 
diſſolved copper is always precipitated when the ſo— 
lution meets with phlogiſticated copper. The colour- 
leſs ſolution is precipitated by zinc and vitriolic acid, 
but not by iron. It taſtes rather ſweet, and does not 
ſmell very ſtrong of volatile alkali ; while, on the con- 
trary, the blue ſolution has a pungent ſmell, and is 
precipitated by diſtilled water. 5 
On the other two metals the action of volatile alkali 
is by no means ſo evident; it diſſolves iron very ſlowly 
into a liquor, the nature of which is not known ; and 
lead is corroded by it into a mucilaginous ſubſtance. 

II. With Inflammable Subſtances. 
oils, the cauſtic volatile alkali unites into a ſoft unc- 
kuous maſs, of a very white colour, imperfectly ſo— 
luble in water, and which is ſoon decompoſed ſpon- 

1036 taneouſly. Compoſitions of this kind are frequently 
Sal volatile nfed for removing pains, and ſometimes with ſucceſs. 
ekoſum. With eſſential oils, volatile alkalies may be united, 
cither in their dry or liquid form, by means of diſtilla- 

tion. The produce is called ſal volatile oleoſum ; it is 
much more frequently uſed in a liquid than in a dry 
form. The general method of preparation is by di- 
ſtilling volatile alkali along with eſſential oils and ſpi- 
rit of wine, or the aromatic ſubſtance from whence 
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phur and afterwards with the fal ammoniac, and di- 


With expreſſed 
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the eſſential oils are drawn, Theſe compoſitions are Volatile 
variable at pleaſure; but certain forms are laid down Alkali and 
in the diſpenſatories, with which it is expected that all its camb;. 


* (6 2 6 nl nat 0 
the chemilts ſhould comply in the preparation of theſe 229 
medicines, 
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III. Eau de JL uce. This is the name given to an Spiritus 


exceedingly volatile ſpirit, which ſome years ago was volatilis 
pretty much in vogue; and indeed ſeems very well fucchaus 
calculated to anſwer all the purpoſes for which volatile 
alkalies can be uſed, It Was of a thick white colour, 
and ſmelled ſomewhat of oil of amber. A receipt ap- 
peared in Lewis's Diſpenſatory for the preparation of 
this fluid, under the name of ſpiritus volatilis ſuccinatus, 
The method there directed, however, did not ſuccecd; 
becauſe, though the alkaline ſpirit is capable of keeping 
a ſtall quantity of oil of amber ſuſpended, the colour 
is greatly morc diluie than that of genuine eau de luce. 
In the Chemical Dictionary we have the following re- 
ceipt :; ** Take four ounces of rectified ſpirit of wine, 
and in it dillulve 10 or 12 grains of white ſoap ; filter 
this ſolution ; then diſſolve in it a drachm of rectified vil 
of amber, and filter again. Mix as much of this ſolu— 
tion with the ſtrongeſt volatile ſpirit of ſal ammoniac, 
as will be ſufficient, when thoroughly ſhaken to give it 
a beautiful milky appearance, If upon its ſurface be 
formed a cream, ſome more of the oily ſpirit mult be 
added.“ N = | 

This receipt likewiſe ſeems inſufficient, For the oil 
of amber docs not diſſolve in ſpirit of wine: neither 
is it probable that the ſmall quantity of ſoap made uſe 
of could be of any ſervice; for the ſoap would diſſolve 
perfcetly in the alkaline ſpirit, without ſuffering any 
decompoſition, The only method which we have 
found to anſwer is the following. Take an ounce, or 
any quantity at pleaſure, of balſa mum Canadenſe; place 
it in a ſmall china baſon, in a pan of boiling water, and 
Keep it there till a drop of it taken out appears of a 
reſinous conſiſtence when cold. Extract a tincture 
from this reſin with good ſpirit of wine; and havin 
impregnated your volatile ſpirit with oil of amber, la- 
vender or any other eſſential oil, drop in as much of 
the ſpiritous tincture as will give it the deſired cclour, 
If the volatile ſpirit is very ſtrong, the eau de luce will, 
be thick and white, like the cream of new milk; nor is 
it ſubject to turn brown with keeping 1038 

IV. With Volatile Tineure of Sulphur. This is a volatile 
combination of the caultic volatile alkali, or ſpirit alkali com- 
of ſal ammoniac, with ſulphur, It is uſually di- bined with 
rected to be made by grinding lime with the ſal- ſulphur: 


Fe 


ſtilling the whole in a retort, but the produce is by 
this method very ſmall, and even the ſucceſs uncer- 
tain, A preferable method ſeems to be, to impreg— 
nate the ſtrongeſt cauſtic volatile ſpirit with the va- 
pour which ariſes in the decompoſitions of hepar ſul— 
phuris by means of an acid, in the ſame manner as 
directed for impregnating water with fixed air. 1039 
This preparation has a moſt nauſeous fetid ſmell, Sympathe- 
which ſpreads to a conſiderable diſtance; and the ef- tic ink. 
fluvia will blacken ſilver or copper, if barely placed in 
the neighbourhood of the unſtopped bottle. This 
property renders it capable of forming a curions kind 
of ſympathetic ink; for if paper is wrote upon with 
a ſojution of ſaccharum ſaturni, the writing, which 
diſappears when dry, will appear legible and of a 


brownith 


2 


Phenome- browniſh black, by barely holding it near the month 
n: from of the bottle containing volatile tincture of ſulphur, 
wixruresof The vapours of this tincture are fo exceedingly pe- 
nas BY netrating, that it is ſaid they will even penetrate 
2 through a wall, ſo as to make a writing with ſaccha- 
rum ſaturni appear legible on the other fide ; but this 
is much to be doubted, It is even faid that it cannot 
penetrate through the ſubſtance of paper, but only in- 
linuates itſelf betwixt the leaves; and hence it the 
edges of the leaves are glued together no black colour 


will appear. 


20. Of the PHENOMENA 4 from different mix- 
tures of the Acid, Neutral, and Alkaline SALTS, al- 
ready treated of. 

of as 1. Ir concentrated oil of vitriol is mixed with ſtrong 
th: acid ſpi- ſpirit of nitre, or ſpirit of ſalt, the weaker acid will 
rits with become exceedingly volatile, and emit very elaſtic 


tuck; 


ſame effect follows upon mixing ſpirit of ſalt and ſpi- 
75 ſurpriſingly volatile; and much of the liquor will be 
diſſipated in fumes, if the mixture is ſuffered to ſtand 
for any conſiderable time, Such mixtures ought 
therefore to be made only at the time they are to be 
1041 uſcd. | 


vir” © tity of ſtrong ſpirit of nitre, by heating them together 
ey "= in a matrals, the ſtronger vitriolic acid will be diſpla- 
and by the weaker nitrous one, and the liquor, on 
cooling, will ſkoot into cryſtals of nitre. The ſame 
bing happens alſo upon diflolving vitriolated tartar, 
„ Glaber's ſalt, in fpirit of ſalt. This obſervation 
we owe to Monſ. Beaumé, and the reaſon of it has 
1242 been already explained. Sce n“ 285. N 
IIͤ I vitriolated tartar, or Glauber's ſalt, is diſſolved 
bon V2 {5 water, and this ſolution mixed with another con- 
end br ſolutions iiſting of calcareous earth, ſilver, mercury, lead, or 
erm, on, 4:12 in the nitrons or marine acids, the vitrio- 
5 & in ni- lic acid will leave the fixed alkali with which it was 
tous or colnbined, ad, uniting with the calcareons earth or 
marine a- metal, fall with it % the bottom of the vellel, This 
cds, 
meets with ſuch bodirs as it cannot eaſily diſſolve in- 
to a liquid, ſich as thoſe we have juſt now men- 
tioned ; for thongh vitriolated tartar is mixed with a 


acids, no decompolition takes place. The caſe is not 
altered, whatever acid is made uſe of; for the marine 
| acid will effectually ſeparate ſilver, mercury, or lead, 

1043 from the vitriolic or nitrous acids. | 
By lime- 4. According to Dr Lewis, if a ſolution of vitriola- 
Water. ted tartar is dropt into lime- water, the acid will unite 
with the lime, and precipitate with it in an indiſſoluble 
ſclenite, the alkali remaining in the water in a pure 

1044 and cauſtic ſtate. 
Of green 5. It green vitriol is mixed with any ſolution con- 
e taining ſubſtances which cannet be diſſolved into a li- 
ltr. Aid by the vitriolic acid, the vitriol will be immedi- 
* ately decompoſed, and the liquor will become a ſolu— 
tion of iron only. Thus, if green vitriol is mixed with 
a ſolution of ſaccharum ſaturni, the vitriolic acid im- 
mediately quits the iron for the lead, and falls to the 
p 


oe 229 fymes ; ſo that if a mixture of this kind is put into a 
cloſe ſtopt bottle, it will almoſt certainly burſt it. The 


rit of nitre together. In this caſe, both acids become. 


Diſfolving 2. If vitriolated tartar is diſſolved in an equal quan- 


decompoſition takes place only when the vitriolic acid 


ſolution of iron, copper, &c. in the nitrous or marine 
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bottom with the latter, leaving the vegetable acid of Phenome- 
the ſaccharum ſaturni to combine with the iron. na from 
6. If ſolution of tin in aqua-regia is mixed with ſo- MHA - 
Jution of ſaccharum ſaturni, the marine acid quits the yo ny ny 
tin for the lead contained in the ſaccharum ; at the 
ſame time, the acetous acid, which was combined with 1045 
the lead, is unable to diflolve the tin which was be- - 1 
fore kept ſuſpend by the marine acid. Hence, both e u 
the ſaccharum ſaturni, and ſolution of tin, are very ef- gaturni. 
tectually decompoſed, and the mixture becomes en— 
tirely uſeleſs, Dyers and callico-printers ought to at- 
tend to this, who are very apt to mix theſe two ſolu- 
tions together ; and no doubt many of the faults of 
colours dyed or printed in particular places, ariſe from 
injudicious mixtures of a ſimilar kind. Ste DYEING. 1046 
7. If mild volatile alkali, that is, ſuch as remains in Of calcarg» 
a concrete form, by being united with a large quan- ous ſolu- 
tity of fixed air, is poured into a ſolution of chalk in v by 
the nitrous or marine acids, the carth will be preci- DW. 
pitated, and a true ſal ammoniac formed. If the 8 
whole is evaporated to dryneſs, and a conſiderable 


heat applied, the acid will again part with the alkali, 


and combine with the chalk. Thus, in the purifica- 

tion of volatile alkalies by means of ſpirit of ſalt, the 

ſame quantity of acid may be made to ſerve a number 

of times. This will not hold in volatile ſpirits prepa- 

red with quicklime. e 1047 

8. If equal parts of ſal ammoniac and corroſive ſub- Sal alem- 

limate mercury are mixed together and ſublimed, they broth. 

unite in ſuch a manner as never to be ſeparable from 

one another without decompoſition. The compound is 

called /al alembroth ; which is ſaid to be a very power- 

ful ſolvent of metallic ſubſtances, gold itſelf not ex- 

cepted. Its powers in this, or any other reſpec, are 

at preſent but little known. By repeated ſublima- 

tions, it is ſaid this ſalt becomes entirely fluid, and re- 

fuſes to ariſe in the ſtrongeſt heat. at © 
9. If vitriolic acid is poured upon any ſalt difficult Solution of 

of ſolution in water, it becomes then very eaſily ſolu- ſalts pro- 

ble. By this means, vitriolated tartar, or cream moted by 

of tartar, may be diſſolved in a very {mall quantity of OR 6 

water. 


SECT, II. Farths. 


Tue general diviſions and characters of theſe ſub- 
ſtances we have already given; and moſt of their 
combinations with faline ſubſtances have been men- 
tioned, excepting only thoſe of the terra ponderoſa ; 
a ſubſtance whole properties have been but lately in- 
quired into, and are not yet ſufficiently inveſtigated, 
In this ſection, therefore we have to take notice only 
of their various combinations with one another, with 
inflammable, or metallic ſubſtances, &c. As they do 
not, however, act upon one another till ſubjeded ro a 
vitrifying heat, the changes then induced upon them 
come more properly to be treated of under the article 
Grass. Upon metallic and inflammable ſubſtances 
(ſulphur alone excepted), they have very little effect; 
and therefore what relates to theſe combinations ſhall 
be taken notice of in the following ſections. We 
ſhall here confine ourſelves to ſome remarkable altera- 
tions in the nature of particular carths by combination 
with certain ſubſtances, and to the phoſphoric quality 
of others, | 


Fr. 


$20 


Terra pon- 


1. The Terra PONDERVSA. 
deroſa and 


id This earth is of the true calcareous kind, and capable 
its combl- of being converted into 2 very acrid lime; but in other 
nations: — reſpects is very different. | 

1949 With in the veins of rocks, united with the vitriolic acid 
Uſually in a maſs ſomewhat reſembling gypſum, but much hea- 
found unit- vier and more opaque; and from the great weight of 
ed with the his ſubſtance the carth iiſelf has its name, though 


— when freed from the acid it is by no means remarkable 
ſor this property. Its properties were firit taken notice 
of by the foreign chemiſts; but they have been more 
accurately inveſtigated by Dr Withering, who has 

1959 publiſhed his obſervations in the 74th volume of the Phi- 


Dr Withe- loſophical Tranſactions. His experiments were not 
ring's ex- made on the pypſcons ſubſtance abovementioned ; but on 
perment. 2 combination of the carth with fixed air, which is 
much more uncommon, and like the other poſtetles a ve- 
ry conſiderable degree of ſpecific gravity. Both theſe 
combinations have the general name of {paihuwm pore 
deroſum, or ponderous ſpar; the former being allo 

101 called baroſelenite, ke, | | 
.Combina- The ſpar uſed by Dr Withering was got out of a lead 
tion of ter- mine at Alſton moor in Cumberland. Its appearance 
ra ponde- wag not unlike that of a lump of alum; but on cloſer 
roſa with inſpection it appeared to be compoſed of ſlender ſpiculæ 
atrial acid ; 1 4; 1 4 fo ſoft 
deſcribed, in cloſe contact, more or leſs diverginy, an al 

that it might be cut by a knife; its ſpecific gravity 
from 4.300 to 4.338. It etferveſced with acids, ard 

1054 melted, though not very readily, under the blow-pipe. 
Effect, of In a common fire it loſt its tranſparency ; and on being 
fire upon it. urged with a ſlronger heat in a melting furnace, it 

| adhered to the crucible, and ſhowed ſigns of fuſion; 

but did not appear to have loft any of its fixed air, either 
by diminution in weight, becoming cauſtic, or loſing 

1053 its power of efferveſcing with acids. | 
Treated Five hundred grains of this ſpar, by ſolution in mu- 
with ma- rjatic acid, Joſt 104 grains in weight, and left an inſo— 
rine acid. juble reſiduum of three grains. In another experi- 

ment, 100 grains of ſpar loſt 21; and there remained 
only 0.6 of a grain of inſoluble matter. 

On diſſolving another hundred grains in dilute mu- 
riatic acid, 25 ounce-meaſures of air were obtained, 
which by proper trials appeared to be pure ab rial acid; 
and, on precipitating the ſolution with mineral alki, 
100 grains of carth were again obtained; but on dif- 
ſolving the precipitate in freſh muriatic acid, only 20 

1054 Ounce-meaſures of air were produced. 
Precipitat- Mild vegetable alkali precipitated a ſaturated ſolu— 
ed by mild tion of this ſpar in marine acid, with the eſcape of a 
and cauſtic quantity of fixed air; and the ſame effect took place 
1 alka- on the addition of foflil alkali ; but with cauſtic alkalies 
Ts there was no appearance of efferveſcence, though a 

precipitate likewile fell. D 

Fifty parts of ſpar, diſſolved in marine acid, loſt 
10%; and with cauſtic vegetable alkali, a precipitate 
weighing 45: was obtained. Phlogiſticated alkali 
preeipitated the whole of the earth, as appeared by 
the addition of mild fixed alkali afterwards, which oc- 
caſioned no farther precipitation. 

Part of the precipitate thrown down by the mild 
alkali was expoſed to a ſtrong heat in a crucible, and 
then put into water. The liquid was inſtantly con- 
verted into a very acrid lime- water, which had the fol- 
lowing remarkable properties: The ſmalleſt portion 
of yitriolic acid, added to this water, occaſioned an 


1055 
Converti- 
ble into 
lime capa- 
ble of de- 
compoſing 
vitriolic 


falts, 
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It is moſt commonly met 


iſh white one. 


mentioned, appeared to be the combination of ponde- 


marmor metallicum, baroſelenite, &c, 


Practice. 
immediate and copious precipitation, which appeared Terra po. 
even after the liquid was diluted with 2co times its 4roſe and 
bulk of pure water. 2. A ſingle drop let fall into a combi 
ſolution of Glauber's ſalt, vitriolated tartar, alum, vi- 3 
triolic ammoniac, Epſom ſalt, or ſelenite, occaſioned 
an immediate and copious precipitate in all of them: 
the rcaſon of which was the ſuperior attraction of the 
ponderous carth for the acid of theſe ſalts, which 
torming with it an jndifioluble concrete, inſtantly fell 
to the bottom, 5 19:6 
The precipitcte thrown down by the cauſtic vege- Inſolulle 
table alkali was put into water, but exhibited no ſuch Precipitzte 
appearances as the other: even the mixture was boiled; r 
nor had it any acrimonious tale. Cn adding the r- . 
three mincral acids to ſeparate portions of the preci- Re 
pitate itſelf, neither efterveſcence, nor any ſign of ſo- 
lution, appeared. After ſtandiny an hour, water wes 
added, and the acids were ſuffered to remain another 
hour on the powder; but on decanting them after— 
wards, and adding foſſile alkali to the point of ſatura- 
tion, no precipitate appeared, | | 
The precipitate thrown down by the phlogiſticated 
alkali; mixed with nitre and borax, and melted with a 
blow-pipe on charcoal, formed a black plaſs ; on flint- 
glaſs, a white one; and on a tobacco-pipe, a yellow- 
Another portion, melted with ſoap aud 
borax in a crucible, formed a black glaſs. 


The ſmall quantity of inſoluble reſiduum formerly 


rous carth with vitriolic acid, called heavy gypſum, 
LS 1057 
From iheſe experiments the Doctor concludes, that Analyſ, 
ICO parts of this ſpar contain 78.6 of pure ponderous andproper- 
earth, „, of a grain of marmor metallicum, and 20.8 ties of 
grains of fixed air. 2. The quantity of mild alkali ted 
ncceſſary to ſaturate any given portion of acid, con- ST 
tains a greater quantity of fixed air than can be ab-!“ 
ſorbed by that quantity of terra ponderoſa which the 
acid is able to diflolve. 3. The terra ponderoſa, when 
precipitated by means of a mild a}kali, readily burns 
to lime; and this lime- water proves a very nice teſt of 
the preſence of vitriolic acid. 4. In its native ſtate 
the terra ponderoſa will not burn to lime; when ur- 
ged with a ſtrong fire, it melts and unites with the 
crucible, without becoming cauſtic; nor can it be 
made to part with its fixed air by any addition of 
pblopiſton. He conjectures, therefore, that as cauſtic 
lime cannot unite to fixed air without moiſture, and 
as this ſpar ſeems to contain no water in its compo- 
ſition, it is the want of water which prevents the 
fixed air aſſuming its elaſtic aerial ſtate. © This ſup— 
poſition (ſays he) becomes ſtill more probable, if we 
obſerve, that when the ſolution of the ſper in an acid 
is precipitated by a mild alkali, dome water enters in— 
to the compolition of the precipitate ; for it hzs the 
ſame weight as before it was diſſolved, and yet pro- 
duces only 20 ounce-meaſures of fixed air, while the 
native ſpar contains 25 of the ſame meaſures : ſo that 
there is an addition of weight equal to five ounce- 
meaſures of air, or three one-half grains, to be account- 
ed for; and this can only ariſe from the water. 
5. The precipitate formed by the cauſtic alkali, taking 
ſome of the latter down with it, forms a ſubſtance 
neither ſoluble in acids nor water. This inſoluble 
compound is alſo formed by adding the lime-water al- 
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Pract ice. 


— 


= ge” foſſile fixed alkali, but not with volatile alkali. 6. Fix- 


its combi- ed vegetable as well as mineral alkali, and even vola- 


patios tile alkalies, whether mild or cauſtic, are capable of 
"— ſeparating terra ponderoſa from any other acid ex- 
cepting the vitriolic ; but from it neither mild nor 

cauſtic alkalies are capable of ſeparating this earth, 

og: exceptiag the vegetable fixed alkali, which will partly 


C-rra pon- do it by au inteuſe heat in the dry way. 7. This 


deroſaarcit earth affords an excellent method of puritying the ni- 


of the pre- 
ſ.nce of vi- 
triolic acid. 


trous and marine acids from any portion of the vitri- 
olic; for the attractiou between terra ponderoſa and 
this acid is ſo ſtrong, that the leaſt portion of the lat- 
1 %/%/%᷑k ł„? ; will be inſtantly detected by the lime. water above 
White mat- mentioned. The vitriolic acid, Dr Withering ob- 
tr contain- ſerves, is commonly adulterated with a white powder, 
ed in vitri- which diſcovers itſelf by turning the liquor milky when 
olic acid the acid is diluted with water; and this powder he 
found to be finds to be gypſum, from the following properties: 
SH: 1. By repeated boiling in water, fix grains and a 
half were reduced to two, 2. By gentle evaporation 
this ſolution afforded five grains of covtials as hard and 
taſteleſs as ſelenite. 3. A precipitate was formed by 
mild foſſile alkali on adding it to a ſolution of theſe 
cryſtals in water. 4. On cxpoling this powder to a 
pretty ſtrong heat, and then putting it into water, the 
latter became acrid, aud acquired the taſte of lime- 
water. 5. The inſoluble part ſuffered no change by 
boiling in nitrous acid: one half of it mixed with bo- 
rax, and expoſcd to the blow- pipe upon charcoal, 
melted into glaſs ; the other halt, mixed with borax, 
and expoſed to the blow-pipe upon charcoal, did the 
ſame; whence it appears, ſays our author, that the 
rreateſt part of this ſubſtance was calx vitriolate or 
1 the remainder a vitrifiable earth. He had 
before found, that the heavy gypſum, or marmor me- 
tallicum, would diſſolve in concentrated vitriolic acid, 
bat always ſeparated upon the addition of water ; and 
from his experiments it now appears that ſclenite does 
the ſame. TR 5 
Dr Wichering next proceeds to give a ſet of expe- 
ments on Timents on the heavy gypſum, marmor metallicum of 
the mar- Cronſtadt, or the Baroſelenite of others, already men- 


2 metal- tjoned, The ſpecimens he obtained were from Kil- 
cums 


1060 
Experi- 


cryſtals found among the iron ore about Ketley in 

Shropſhire, and in the lead-mines at Alſton- Moor, 

He deſcribes it as white, nearly tranſparent, but with- 

out the property of double refraction ; compoſed of 

laminæ of rhomboidal cryſtals, and decrepitating in 

1061 the fire; the ſpecific gravity from 4.402 to 4.440. 

Deſcription The ſpecimens we have ſcen differ conſiderably from 

A fe this deſcription, being compoſed, to appearance, of 

Ediob b. thin laminæ ; which all together form a very opaque 

es" white maſs, which has not the leaſt tranſparency un- 

leſs ſplit exceſſively thin. They are found about three 

miles to the ſouthweſt of Edinburgh, near Pentland 

hills, and likewiſe betwixt Edinburgh and Leith. In 

the former place they lic in ſmall veins of a rock con- 

ſiſting of a kind of iron ſtone, and ſo cloſely adhering 

to it, that it would ſeem either that the ſtone is con- 

verted into the ſpathum ponderoſum, or the latter in- 

to the ſtone, It is therefore often intermixed with 

the rock ſo intimately, that it is impoſſible to ſeparate 
them perfectly from cach other. 

ee 
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ready mentioned, to a ſolution of cauſtic vegetable, or 


ſuſpected that a decompolition had taken place, and 


patrick hills near Glaſgow, and a ſort with ſmaller - 


betwixt the carths and metallic calces. 


8 
Dr Withering having expoſed 1co grains of the Terra pon- 
marmor metallicum to a red heat for an hour, in a deroſa and 
black crucible, found that it had loſt five grains of its — _ 
weight ; but as a ſulphureous ſmell was perceptible, he —.— 
1062 
therefore expoſed another portion to a ſimilar heat in Effects of 
a tobacco-pipe, which had no ſmell of ſulphur, nor het upon 
was it diminiſhed in weight. It melted with borax 
into a white opaque glaſs, but. was barely fuſible by 1,6, 
itſelf under the blow pipe. It did not ſeem to diſſolve May be 
in water, nor in any of the acids, except the vitriolic, diſſolved in 
when by long boiling it had become very concentrated very con- 
and almoſt red hot. It then appeared perfectly diſ- roy 
ſolved ; but ſeparated again unchanged on the addi- J“ 
tion of water, On expoling the vitriolic ſolution to 
the atmoſphere for ſome days, bcautiful radiated cry- 
ſtals were formed in it. 1064 


Onadding a ſolution of mild vegetable alkali to this Precipi- 


vitriolic ſolution, a precipitate appeared; but it con- tated from 


ſiſted of marmor metallicum unchanged. An ounce it unchan- 

of it in fine powder was then fuſed with two of ſalt of ged by 8 

tartar until it rau thin, when ſix drachms of aà reſidu- ef alkali, 

um inſoluble in water were left. On the addition of 1065 

nitrous acid, only 52 grains were left, which appeared May be de- 

to be marmor metallicum unchanged. On ſaturating compoſed 

the alkaline ſolution with diflilled vinegar, and waſhing *? _ 5 

the precipitate, the liquor was found to contain ter- ate ; 

ra foliata tartar, formed by the union of the acetous 5 

acid with part of the alkali; and of vitriolated tar- 

tar, formed by that of the alkali With the native acid 

of the marmor metallicum. „ 1066 
The ſalt formed by the nitrous acid ſhot readily in- Nitrous ſo- 

to beautiful permanent cryſtals of a rough bitteriſh taſte. lution | 

Some of the ſalt deflagrated with nitre and charcoal, ſhoots inte 

left by waſhing the terra ponderoſa very white, capa- — 8 

ble of being burnt into lime, and again forming an in- 

ſoluble compound with vitriolic acid. An hundred 

grains of acrated terra ponderoſa, diſſolved in marine 

acid, and precipitated by the vitriolic, were augment- 

ed 17 grains in weight, Hence it appears, 1 
1. That the marmor metallicum is compoſed of vi- Ayalyſis 

triolic acid and terra ponderoſa. 2. That this com- aud proper- 

pound has very little ſolubility in water. 3. That it ties of the 

can only be diflolved in highly concentrated oil of vi- ref 

triol, from which it ſeparates unchanged on the addi- 3 

tion of water. 4. That it cannot be decompoſed in 

the moiſt way, by mild fixcd alkali, though it may be 

ſo in the dry. 5. That it may be decompoſed by the 

union of inflammable matter to its acid, by which ſul- 

phur is formed, though the acid cannot be diſſipated 

by mere heat. 6. An hundred parts of this ſubſtance 

contain 32.8 of pure vitriolic acid, and 57.2 of terra 


pondceroſa. The marmor metallicnm, ohr author re- 


marks, may poſſibly be uſeful in ſome caſes where a 
powerful flux is wanted; for having mixed ſome of it 

with the black flux, and given the mixture a ſtrong 

heat in a crucible, it ran entirely through the pores 

of the veſſel. | 1068 
Dr Withering deſcribes two other kinds of this Cauk, a 
ſubſtance, known by the name of cauk, and found in ſubſtance of 
the mines of Derbyſhire, and other places. I heſe this kind, 
differ from the other only in containing a ſmall propor- found in 
tion of iron. On the whole, he concludes, that the DESIRE 
tetra ponderoſa ſeems to Jay claim to a middle place NO 


Like the for- 


3U mer- 


$22 
Tranſmu- mer it cannot be reduced to a metallic form, though 


tation of like the latter it may be precipitated by phlogiſtica- 
flinte into ted alkali. In many of its properties it much reſcm- 


22 in bles the clax of lead, and in others the common cal- 
acide. careous earth. Its moſt remarkable propertics are its 


V decompoſing the vitriolic ncutral ſalts, and forming, 
with the nitrous and marine acids, cryſtals which do 
not deliqueſce. 


2. Tranſmuation of FuunTs into an EArTH ſolubls in 
„ 1 fctds. 
1069 4 


Solution of Ty1s is effected by mixing powdered flints with 
flint. alkaline ſalt, and melting the mixture by a ſtrong 
fire, The melted maſs deliquates in the air, like 
alkaline ſalts; and if the flint is then precipitated, 
it becomes ſoluble in acids, which it entirely reliſted 
be fore. | . 
In this proceſs the alkali, by its union with the flint, 
is deprived of its fixed air, and becomes cauſtic. To 
this cauſticity its ſolvent power is owing ; and there- 
fore the flint may be precipitated from the alkali, not 
only by acids, but by any ſubſtance capable of furniſh- 
ing fixed air; ſuch as magneſia alba or volatile alkali, 
The precipitate in both caſes proves the ſame ; but the 
nature of it hath not hitherto been determined, Some 
have conjectured that the vitriolic acid exiſted in the 
flint ; in which caſe, the alkali made uſe of in this 
proceſs ought to be partly converted into vitriolated 
1070 tartar, | 5 | | 5 
bolubility The above proceſs is delivered on the authority of 
of thiscarth former chemiſts; but Mr Bergman, who has publiſhed 
denied by a diſſertation on this ſubject, afferts that it cannot be 
Mr Berg- diſſolved except by the fluor acid. The vitriolic, ni- 
man. trous, or marine acids, have no effect upon it, even 
when newly precipitated from the liquor of flints 
waſhed and till wer, and though a thouſand parts of 
107: acid be added to one of the carth, and boiled upon it for 
| Reaſon of an hour: but when three parts of alkaline ſalt are 
5 ee melted in a crucible with one of quartz, the ſalt diſ- 
"hemiſts, ſolves at the ſame time about ſeven hundreth parts of 
| its on weight of the clay which compoſes the crucible ; 
and the ſolubility of this has given occaſion to the miſ- 
take aboyementioned, If the fuſion be performed in 
an iron veſſel, no ſoluble part will be obtained, except- 
ing the very ſmall portion of clay which the quartz 
contains ; and when this is once exhauſted by an acid, 
no more can be procured by any number of fulions 
with alkali. EY 
The fluor acid, he obſerves, is never obtained en- 
tirely free from ſiliceous earth, and conſequently its 
power as a menſtruum muſt be weakened in propor- 
tion to the quantity it contains. In order to obſerve 
its ſolvent power, however, our author, in the year 
1772, put ſome quartz, very finely powdered, into a 
bottle containing ; of a kanne of fluor acid. The 
bottle was then (lightly corked, and ſet by in the cor- 
ner of a room. Two years afterwards it was exa- 
mined ; and on pouring out the liquor there were found 
concreted at the bottom of the veſſel, beſides innume- 
rable ſmall priſmatic ſpiculae, 13 cryſtals of tlie ſize of 
ſmall peas, but moſtly of an irregular form. Some of 
theſe reſembled cubes, whoſe angles were all truncated, 
ſuch as are often found in the cavities of flints. Theſe 
were perfect ſiliceous cryſtals, and very hard, but not 
comparable with quartz, though they agreed with it 
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Cryſtals of 
flint artifi- 
_ cially 
formed by 
Mr Berg- 
man. 


JJ. TT © Y: 


It 


has no effect. 


oe 


Pr act ice. 
in culential properties. Poſſibly dy he) the length Tranſay, 
of a ccitury may be neceſſary for them to acquire, by tation of 
exliccation, a ſufficient degree of hardneſs, The fintsin 
bottom itieli, as far as the liquor had reached, was © carth 
3 2 1: 1 ſoluble 
tound covered witha very thin ſiliccous pellicle, which a4. 
was ſcarcely vilible, but ſeparated on breaking the 
bottle. It was cxtremicly pellucid, flexible, and thow- 
ed priſmatic colours, I heſc phenomena ſhow that 1073 
much ſiliccous matter is diffolycd and ſuſpended.” (in Why the 
the fluor acid). Whether any of the quartz was fluor acid 
taken up in this experiment is uncertain ; but it ap- "_ "_ 
| | i | 3 iſlolve 
pears probable that little or none was diflolved; fince, gint di. 
by the help of heat during the diſtillation, the acid redh. 
had previouily taken up ſo much ſiliccous earth, that 
upon flow evaporation it Was unable to retain It. 
Hence appears the origin of the cryſtals and the pel- 
licle ; and hence appcars the cauſe which impedes the 
action of fluor acid upon flint ; namely, that the acid 
obtained in the ordinary way is already ſaturated with 
| | | 3 1074 
The volatile alkali precipitates filiccous earth moſt Siliceous 
completely from tiuor acid: and thus we find, that one Earth mol 


part of it is contained in 600 of the acid, diluted to <P pletely. 


ſuch a degree, that its ſpecific gravity is only 1.064. 2 
This precipitate has all the propertics of pure flint ; tile alkali 
but that precipi ated either by vegetable or mineral 1075 
fixed alkali docs not afford a pure ſiliceous carth, but A triple 
a peculiarkind of triple ſalt, formed of the earth, ſalt formed 
fluor acid, and fixed alkali, which diſſolves, though ” 485" of 
with difficulty, in warm water, eſpecially the earth Gxedatat, 
procured by vegetable alkali, but is caſily decompoſed - 
by lime-water and lets fall the mincral fluor regene- 
rated. „ 85 | DD, | 1076 
Fixed alkaline ſalts attack this earth by boiling, but Siliccous 
not unleſs it be reduced to very fine powder, and new- earth di 
ly precipitated from the liquor. Oil of tartar per de- feld 


liquium takes up about onc- ſixch of its weight, and the Mer Ir 


i i ; ſolution of 
liquor becomes gelatinous on cooling, though at firſt Nika. 


diluted with 16 times its weight of water. This ſo- 
lution is effected only by the cauſtic part; for when 
fully ſaturated with fixed air, it cannot enter into any 
anion with it. Volatile alkali, even though cauſtic, 
Mm 1079 

The attraction betwixt ſiliceous earth and fixed al- Has 44 
kali js much more remarkable in the dry way; ſor markable 
thus it melts with one half its weight of alkali into an 3 
hard, firm, and tranſparent glaſs, the aerial acid and in, 
water going off in a violent efferveſcence. In pro- . 
portion as the alkali is increaſed, the glaſs becomes 
more ſoft and lax, until at laſt it diſſolves totally in 1078 
water, as has been already mentioned. The ſiliceous Is very rar 
matter thus precipitated is of a very rare and ſpongy and pep 
texture, and ſo much ſwelled by water, and its bulk Jp ri 
when wet is at leaſt twelve times greater than when 8 
dry; nor does it contract more though ſuffered to re- 
main a Jong time in the water. Hence it is eaſy to 
reduce the liquor of flints to a jelly, by diluting it 
with four or cight times its weight of water, and ad- 
ding a ſufficient quantity of precipitate ; but if an oyer- 
proportion of water be uſed, for inſtance, 24 times brit us 
the weight, the liquor will then remain limpid though not en 
we add as much acid as is fufficient for ſaturating the times be 
alkali. The reaſon of this Mr Bergman ſuppoſes to precipita- 
be, that the filiccous particles are removed to ſuch a ted by an 


diſtance from one another, that they cannot overcome 2d with 
| the out heat. 


1079 
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Ptoſphoric the friction they muſt neceſſarily meet with in their 
—_ paſſage downwards through the fluid: but if the li- 
gquor be boiled, which at once diminiſhes its quantity 
and tenacity, the ſiliccous matter is inſtantly ſepara- 
tel, 


1 Liquor of flints is alſo decompoſed by too great a 
Aints de- quantity of water; for by this the efficacy of the men- 
compoſed ſtruum is weakened, and it is alſo partly ſaturated by 


by too great the aerial acid contained in the water, A precipitate 
„ quanuty 1 falls when the fluor acid is made uſe ot; the rea- 
2 Jus gu- ſon of which is the ſame as the precipitation by other 
= 100 acids: in this caſe, however, the alkali makes part of 
the precipitate, as has been already obſerved; and there- 
fore the matter which falls is fuſible before the blow- 


pipe, and ſoluble in a ſufficient quantity of water. 


} 3. Of PHOSPHORIC Earths, 
1081 


Bolognian 
ſtoue. 


Tus are ſo called from their property of ſhining 
in the dark. The moſt celebrated and anciently known 


of this kind is that called the Bolognian ſtone, from 


Bologna, a city in Italy, near which it is found. The 


diſcovery, according to Lemery, was accidentally made 


by a ſhoe- maker called Vincenzo Caſciarolo, who uſed 
to make chemical experiments. This man, having 
been induced to think, from the great weight and luſtre 
of cheſe ſtones, that they contained ſilver, gathered 
ſome, and calcined them; when carrying them into a 
dark place, probably by accident, he obſerved them 
ſhining like hot coals, _ _ he | 
Mr Margraaf deſcribes the Bolognian ſtone to be 


an heavy, ſoft, friable, and cryſtallized ſubſtance, in- 
capable of efferveſcence with acids before calcination 


in contact with burning fuel. Theſe properties ſeem 
to indicate this ſtone to be of a ſclenitic or gypſcous 


1082 narure, 


How ren- 
dered lu- 


ſuch of them ought to be choſen as are the cleaneſt, 
 W1110us, 


beſt cryſtallized, moſt friable and heavy; which ex- 
foliate when broken, and which contain no heteroge- 
neous parts. They are to be made red hot in a cru- 
cible; and reduced to a very fine powder in a glaſs- 
- mortar, or upon a porphyry. Being thus reduced to 
powder, they are to be formed into a paſte with mu- 
cilage of gum tragacanth, and divided into thin cakes, 
Theſe are to be dried with a heat, which at laſt is to 
be made pretty conſiderable. An ordinary reverbe- 
rating furnace 1s to be filled to three quarters of its 
height with charcoal, and the fire is to be kindled. 
Upon this charcoal the flat ſurfaces of the cakes are 
to reſt, and more charcoal to be placed above them, 
ſo as to fill the furnace. The furnace is then to be 
covered with its dome, the tube of which is to remain 
open; all the coal is to be conſumed, and the furnace 
is to be left to cool; the cakes are then to be cleanſed 
from the aſhes by blowing with bellows upon them. 
When they have been expoſed during ſome minutes 
to light, and afterwards carried to a dark place, they 
will ſeem to ſhine like hot coals; particularly if the 
perſon obſerving them has been ſome time in the dark, 


or have ſhut his eyes, that the pupils may be ſufficient- 


ly expanded. After this calcination throngh the coals, 
if the ſtones be expoſed to a ſtronger calcination, dn- 
xing a full half hour, under a muffle, their phoſphoric 
quality will be rendered ſtronger, 
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acid, 


When theſe Kones are to be rendered phoſphoric, | 


light. 


S23 
From attending to the qualities of this ſtone, and Phoſphoric 

the requiſites for making this phoſphorus, we are na- carths. | 

turally led to think, that the Bolognian phoſphorus is 7 

no other than a compoſition of ſulphur and quicklime. Analyſis of 

The ſtone itſelf, in its natural ſtate, evidently contains the phof- 

vitriolic acid, from its not efferveſcing with acids of phorus. 

any kind. This acid cannot be expelled from edithy 

ſubſtances by almoſt any degree of fire, unleſs inflam- 

mable matter is admitted to it, In this caſe, part of 

the acid becomes ſulphureous, and flies off; while part 

is converted into ſulphur, and combines with the carth. 

In the abovementioned proceſs, the inflammable mat- 

ter is furniſhed by the coals in contact with which the 

cakes are calcined, and by the mucilage of gum tra- 

gacanth with which the cakes are made up. A true 

ſulphur muſt therefore be formed by the union of this 

inflammable matter with the vitriolic acid contained 

in the ſtone ; and part of this ſulphur muſt remain 

united to the carth left in a calcareons ſtate, by 

the diſſipation, or converſion into ſulphur, of its 


In the year 1730, a memoir was publiſhed by Mr 3 
du Fay; wherein he aſſerts, that all calcareous ſtones, reous ſtones 
whether they contain vitriolic acid or not, are capa- Phoſpho- 
ble of becoming luminous by calcination : with this 1, fe Nie 
difference only, that the pure calcareons ſtones require = 5 1 
a ſtronger, or more frequently repeated, calcination to 4 
convert them into phoſphorns; whereas thoſe which 
contain an acid, as ſelenites, gypſum, ſpars, Cc. be- 

come phoſphoric by a ſlighter calcination. On the 
contrary, Mr Margraaf aſſerts, that no other ſtones 

can-be rendered phoſphoric but thoſe which are ſatn- 

rated with an acid; that purely calcareous ſtones, ſuch 

as marble, chalk, limeſlone, ſtalactites, &c. cannot be 
rendered luminous, till ſaturated with an acid previ- 


ouſly to their calcination. 


We have already taken notice, that the compounds 
formed by uniting calcareous carths with the nitrous 
and marine acids become a kind of phoſphori; the 
former of which emits light in the dark, after ha- | 
ving been expoſed to the ſun through the day; and yogg 
the latter becomes luminous by being ſtrack. Signior Signior 
Beccaria found, that this phoſphoric quality was ca- Beccaria's 
pable of being given to almoſt all ſubſtances in na- 9bſerva- 
ture, metals perhaps excepted, He found that it n. 
was widely diffuſed among animals, and that even his 
own hand and arm poſſeſſed it in a very conſiderable 1086 
degree. In the year 1775, a treatiſe on this kind of yy; Wil- 
phoſphori was publiſhed by B. Wilſon, F. R. S. and ſon's expe- 
member of the Royal Academy at Upſal, In this trea- riments. 
tiſe he ſhows, that oyſter-ſhells, by calcination, ac- 
quire the phoſphoric quality in a very great degree, 
cither when combined with the nitrous acid or with- 
out it. | | 

The firſt experiment made by our anthor was the 
pouring ſome aquafortis, previouſly N with 
copper, on a quantity of calcined oyſter-ſhells, ſo as 
to form them into a kind of paſte; he put this paſte 
intoa crucible, which was kept in a pretty hot fire for 
about 40 minutes. Having taken out the maſs, and 
waited till it was cool, he preſented it to the external 

On bringing it = 7 ſuddenly into the dark, he 

was ſurpriſed with the appearance of a variety of co- 
jours like thoſe of the rainbow, but much more vivid. 
In conſequence of this appearance of the priſmatic 

————ů—— 9 ⏑ colours, 


$24 
Vegetable colours, he repcated the experiment in various ways, 
earth, combining the calcined oyſter-ſhells with different me- 
tals and metallic ſolutions, with the difterent acids, al- 
kaline and neutral ſalts, as well as with ſulphur, char- 
coal, and other inflammable ſubſtances ; and by all of 
theſe he produced phaſphori, which emitted varioully 
106 coloured light. 
Surpriſing What is more remarkable, he found that oyſter- 
phoſphoric ſhells poſſeſſed the phoſphoric quality in a ſurpriſing de- 


quality of grec; and for this purpoſe nothing more was requiſite 
— ol than putting them into a good ſea-coal fire, and keep- 
; ing them there for ſome time. On ſcaling off the in- 
ternal yellow iſi ſurface of cach ſhell, they become cx- 
cellent phoſphori, and exhibit the moſt vivid and beau- 
tiful colours. As we know that neither the vitriolic 
nor any other acid is contained in oyſter-ſhells, we can- 
not as yet ſay any thing ſatisfattory concerning the na- 

ture of this phoſphorus. 

| 4. Of the VEGETABLE Earth, 
1083 | 5 | 

DrLewis's Tuts is produced from vegetables by burning, and, 


opinion. when perfectly pure, by lixiviating the aſhes with wa- 
ter, to extract the ſalt; and then repeatedly calcining 

them, to burn out all the inflammable matter; and is 

perhaps the ſame from whatever ſubſtance it 1s ob- 

_ tained: in this ſtate, according to Dr Lewis, it is of 

the fame nature with magneſia. 

ever, in which this carth is procurable by ſimply burn- 

ing the 3 and lixiviating the aſhes, it is conſide- 

1089 rably ditterent, according to the different plants from 


Mr Gme- which it is obtained. The aſhes of mugwort, ſmall 


uuns expe centaury, chervil, and dill, are of a browniſh grey; 
rim<nts. 


lanicle are whitiſh; thoſe of Roman wormwood of a 
greeniſh pre 
brown ; thoſe of tanſey, of a datky green; thoſe of 
dodder, of à fine green; eyebright, ſouthern-wood, 
common wormwood, and ſcabious, afford them grey; 
ſcurvy-graſs, of a whitiſh grey; hyſſop, yarrow, and 
ſowbane, of a duſky grey; melilot, and oak- leaves, 
28 alſo plantain, colts- foot, pine-tops, and fumitory, 
of a duſky brown ; penny - royal, of a pale brown, 
with ſome ſpots of White; elder-flowers, ſage, and 
mother of thyme, afford yellow aſhes; thoſe of ſtraw- 
| berry-lcaves are of a pale brimſtone colour; thoſe of 
cat-mint, of a duſky red; of prunella, brick coloured; 
of honey-ſackle, blue; of fern, blackiſh ; and thoſe of 
St John's wort, feverſew, origanum, and pimpernel, 
All of a deep black. The only uſe to which this 
kind of carth has yet been put, is that of glaſs-making 
and manure. | | 


Sgr. III. of Metallic Subſtances. 


Tuts metal is reckoned of all others the moſt 
perfect and indeſtructible. When in its greateſt puri- 


ty, it has very little claſticity, is not ſonorous, its co- 


lour is yellow, it is exceedingly ſoft and flexible, and 
is more ductile than any other metal whatever. (See 
Gor p Leaf, and WirkE-DrawinG.) Of all bodies it 
is the moſt ponderous, except platina; its gravity be- 
ing to that of water, according to Dr Lewis, as19,280, 
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In the ſtate, how- 


oat's beard and lungwort afford white aſhes ; thoſe of 


; thoſe of rue, agrimony, ſaxifrage, 


little diſpoſed to crack, 


or 19,290, to ove. For its fuſion it requires a low de- 
gree of white heat, ſomewhat greater than that in 
which ſilver melts. Whilſt fluid, it appears of a bluiſh 

recen colour; when cold, its ſurface looks ſmooth, 
ett, and conſiderably concave : it ſeems to expand 
more in the act of fuſion, and to ſhrink more in its re- 
turn to ſolidity, than w of the other metals ; whence 
the greater concavity of its ſurface. Before ſuſion it 
expands the leaſt of all metals, except iron. By ſud- 
den cooling it becomes, as well as other metals, britile; 
which effect has been erroneoully attributed to the con- 
tact of fuel during fuſion. 

Gold amalgamates very readily with mercury, and 
mingles in fuſion with alt the metals. It is remark- 
ably diſpoſed to unite with iron; of which it diſſolves 
many times its own weight, in a heat not much greater 
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Gold. 
— 


10 | 
Unites Its 


dily with 


all the me · 
tals. 


than that in which gold itſelf melts ; the mixture is of 


a ſilver colour, very brittle and hard. All the metals, 
except copper, debaſc the colour of gold; and, if their 
quantity is ncarly equal to that of the gold, almoſt en- 
tirely conceal it. | | 

The malleability of gold is impaired by all the me- 
tals, but leſs by copper and ſilver than any others. 
Tin has had a remarkably bad character in this re- 
ſpect; and it has been a received opinion among me- 
tallurgiſts, that the ſmalleſt quantity of this metal en- 
tirely deſtroys the ductility of gold; and Dr Lewis 


1091 
Said to loſe 
its mallez- 
bility re- 
markably 
with tin. 


tells us, that the moſt minute portion of tin or lead, 
and even the vapours which riſe from them in the fire, 


though not ſuſhcient to add to the gold any weight 
ſenſible on the tendereſt balance, make it 10 brittle, 
that it flies to pieces under the hammer.“ On ſo re- 
ſpectable an authority, this continued to be believed 
as an undoubted fact, until, in the year 1784, a pa- 
per appeared in the Philoſophical Tranſactions by Mr 
Alchorne of the mint: in which it was clearly diſpro- 
ved by the following experiments : 

1. Sixty Troy grains of pure tin were put into 12 
ounces of pure gold in fuſion ; after which the mix- 


bar an inch wide, and an eight of an inch thick, 
The bar appeared ſound and good, ſuffered flatting 
under the hammer, drawing ſeveral times between a 


pair of ſteel-rollers, and cutting into circular pieces of 


near an inch diameter, which bore ſtamping in the 
money-preſs by the uſual ſtroke, without ſhowing the 


1092 
Mr ü Al- 
chorne's 
experi- 
ments in 
oppolition. 


ture was caſt into a mould of ſand, producing a flat 


leaſt brittleneſs, or rather with much the ſame ducti- 


lity as pure gold. ES 

2. With go grains of tin the bar was ſcarce diſtin- 
guiſhable from the former. | 

3. With 120 


and on drawing between the rollers 


the edges were a 


4. With 140 grains, the paleneſs, hardneſs, and diſ- 
poſition to crack, were evidently increaſed ; neverthe- 


the preſs, without any apparent injury. 

5. With an ounce of tin the bar was lead-coloured 
and brittle, ſplitting into ſeveral 
paſſing between the rollers. 
6. A ſmall crucible filled with ſtandard gold 3 fine, 
was placed in a larger one, having in it an ounce of 
melted tin. The whole was covered with a large cru- 
cible inverted, in order to direct the fumes of the tin 
downward upon the gold, The metals were kept in 


pieces on the firſt 


fuſion 


ains it was rather paler and harder ; 


leſs it bore every other operation, even ſtamping under 
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Gold not 


rendered 

brittle by 
the fumes 
of tin. 
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Gold. fuſion for half an hoar, during which time a full quar- 
ter of the tin was calcined ; yet the gold remained al- 
together unchanged. a ; 

7. The mixture of gold and tin produced in exp. I. 
was melted a ſecond time ina ſtronger fire than at firſt, 
and kept in fuſion for half an hour ; during which 
time fix grains of weight were loſt, but the gold re- 

1094 mained equally perfect as before. : 

Nor by the 8. and 9. The mixtures of exp. 2. and 4. VIZ. 90 

addition of and 140 grains to 12 ounces of gold, were re-mclted 

copper. ſeparatcly, and an ounce of copper added to cach. 
On beiag caſt as uſaal, they bore all the operations of 
maufacturing as before, though ſenſibly harder, The 
laſt cracked at the edges as it had done without the 

copper, but bore cutting rather better than in its for- 
mer ſtate. 

tc. and 11. A quarter of an ounce of the laſt mix- 
ture, being tin 140 grains, and copper an ounce, and 
gold 12 ounces, with as much of the bar from expe- 
riment 3, conſiſting of 140 grains of tin to 12 ounces 
of gold, were each melted by a jeweller in a common 
ſca-coal fire, into ſmall buttons, without any loſs of 

weight. Theſe buttons were afterwards forged into 


lamp, and afterwards drawn each about twenty times 
through the apertures of a ſteel plate, into fine wire, 
with as much eaſe as coarſe gold commonly paſſes the 
like operation. OR, Ls 

12. Sixty grains of tin were added to 12 ounces of 
ſtandard pold :; fine; and the compound pailed every 
one of the operations already deſcribed, without ſhow- 

ing the leaſt alteration from the tin. | 
Several other trials were made with different mix- 
rures of copper, tin, and ſilver, with gold, even as 
low as two ounces and a half of copper, with half an 
ounce of tin, to twelve ounces of gold; all of which 
bore hammering and flatting by rollers to the thinneſs 
of ſtiff paper, and afterwards working into watch- 
_ caſes, cane-heads, &c. with great caſe. They grew 
more hard and harſh indeed in proportion to the quan- 
1095 tity of alloy; bur not one of them had the appear- 
MaHcabili- ance of what workmen call brittle gold. Mr Alchorne 
ty of gold therefore is of opinion, that when brittleneſs has been 


by regulug 
that by adding 12 grains of regulus of arſenic to as 


dered altogether unmalleable, 

When gold is ſtruck during a certain time by a 
hammer, or when violently compreſſed, as by the wire- 

drawers, it becomes more hard, elaſtic, and leſs duc- 
tile; fo that it is apt to be cracked and torn. Its dnc- 

tility is, however, reſtored by the ſame means uſed 

with other metals, namely, hcating it red hot, and ler- 
ring it cool ſlowly. This is called annealing metals; 

1096 and gold ſeems to be more affected by this operation 
Surpriſing than any other metal. The tenacity of the parts of 
tenacity of gold is alſo very ſurpriſing ; for a wire of „„ of an 
ns parts. inch in diameter will ſupport a weight of 500 pounds. 


Mot EM Gold is unalterable by air or water, It never con- 
to ruſt, tracts ruſt like other metals. The action of the fier- 


ceſt furnace-fires occaſions no alteration in it. Kunc- 
kel kept gold in a glaſs-houſe furnace for a month, 
and Boyle kept ſome expoſed to a great heat for a 
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experiment, which he thought wes ſafficient to pr 


ſmall bars, nealing them often with the flame of a 


ceſtroyed gecafioned by the addition of tin to gold, the former 
has been adulterated with arſenic ; as he has found, 


many ounces of fine gold, the compound has been ren- 


ſtill longer time, without the loſs of a ſingle grain. 
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It is ſaid, however, to be diſſipable in the focus of a Gold, 
large burning mirror. | ny 
Mr Boyle relates arious and extraordi 309% 
y ates a very c ; xtraordinary Mr poyle's 
2 ; OV experi- 
the total deſtructibility of gold. About an eighth part ments for 
of a grain of powder, communicated by a ſtranger, thedeltruc- 


was projected upon two drachms of fine gold in fu: tibility of 


lion, and the matter kept melted for a quarter of Sold. 
an hour. During the fuſion, it looked like ordi- 
nary gold; except only once, that his aſſiſtant ob- 
ſerved it to look exactly of the colour of opal. When 
cold, it was of a dirty colour, and, as it were, over- 
caſt with a thin coat, almoſt like half-vitrined litharge: 
the bottom of the crucible was overlaid with a vitri- 
fied ſubſtance, partly yellow, and partly reddiſh brown ; 
with a few ſmall globules, more like impure ſilver than 
gold. The metal was brittle, internally like braſs or 
bell-metal; on the touchitone more like ſilver than 
gold: its ſpecific gravity was to that of water only 
as 15; to 1. There was no abſolute loſs of weight. 
By cupellation, 60 grains of this maſs yielded 53 grains 
of pure gold, with ſeven grains of a ponderous, fixed, 
dark-coloured ſubſtance. | ö 
We have already mentioned, that in certain cir- golution in 
cumſtances gold is ſoluble in the nitrous and marine aqua-regia. 


acids ſeparately. It is, however, always ſoluble by 


the two united, but diſſolves ſlowly even then. The 
moſt commodious method of obtaining this ſolution 
is, by putting the gold, either in leaves, or granulated, 

or cut into ſmall thin pieces, into a proper quantity 
of aquafortis ; then adding, by degrees, ſome powder- 

ed ſal ammoniac, till the whole of the gold is diſſol- 
ved. By this means a much ſmaller quantity of the 
menſtruum proves ſufficient, than if the ſal ammoniac 
was previouſly diſſolved in the aquafortis ; the conflict, 
which each addition of the falt raiſes with the acid, 
greatly promoting the diſſolution, Aquafortis of mo- 

erate ſtrength will, in this way, take up about one- ' 

third of its weight of gold; whereas an aqua-regis, 
ready prepared from the ſame aquafortis, will not take 

up above one-fiſth its weight. Common ſalt anſwers 


better for the preparation of the aqua»regis than ſal 
ammoniac. | 


. * . ; | : . . 1100 
This ſolution, like all other metallic oncs, is corro- Propertics 
ſive. It gives a violet colour to the fingers, or to any of the ſolu- 
animal matters. If the ſolution is evaporated and tion. 


cooled, yellow tranſparent cryſtals will be formed : 


but, if the evaporation is carried too far, the acids 

with which the gold is combined may be driven from 

it by heat alone; and the gold will be left in the 

ſtate of a yellow powder, called calx of geld. 1 
Gold may be precipitated from its ſolution by thoſe Gold pre- 

ſubſtances which commonly precipitate metals, ſuch cipitated 

as alkaline ſalts and calcareous earths. It may alſo from it. 


be precipitated in a fine purple powder, by tin or its 


ſolution, 

When fixed alkalics are made nſe of, the precipi- 
late weighs about one-fourth more than the gold em- 
ployed. With volatile alkalies alſo, if they are added 
in no greater proportion than is ſufficient to ſaturate 
the acid, the quantity of precipitare proves nearly the 
ſame : but if volatile ſpirit is added in an over pro- 
portion, it rediſſolves part of the gold which it had 
before precipitated, and the liquor becomes again con- 
ſiderably yellow. The whole of the precipitate, how- 


ever, 
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Gold. ever, could not be rediſſolved, either by the mild or 

—— cauſtic alkali ; nur did cither of theſe ſpirits ſenſibly 
diltvlve or extract any tinge from precipitates of gold 
which had been thoroughly cdulcorated with boiling 
Water. . 

All the metallic bodies which diſſolve in aqua- regia, 
precipitate gold from it. Mercury and copper throw 
down the gold in its bright metalline form; the 

1102 Others, in that of a calx or powder, which has no me- 
Separated tallic aſpect. Vitriol of iron, though it precipitates 
from other gold, yet has no effect upon any other metal; hence 


metals by jt affords an caſy method of ſeparating gold from all 


vitriol of 


worm other metals. The precipitation with tin ſucceeds 


certainly only when the metal in ſubſtance is uſcd, 


and the ſolution of gold largely diluted with water. 


It is obſervable, that though the gold is precipitated 
from the dilated ſolution by tin, yet, if the whole is 
ſuffered to ſtand till the water has in a great meaſure 
exhaled, the gold is taken up afreſh, and only a white 
1103 calx of tin remains. 
Aurum ſul- Gold precipitated from its ſolution in aqua-regia 


minans. explodes by heat with much greater violence than any 

1194 other ſubſtance in nature. This property was known 
Known in - | | 5 Wo 
the 15th In the 15th century ; but whether the ancient alche- 
century. miſts knew any thing of it or not, 1s a matter of un- 


11095 Certainty, Baſil Valentine firſt gave any diſtinct ac- 
Baſil Va- count of it. He diretts the gold to be diſſolved in 
lentine's di- aqua-regia made with ſal ammoniac, and then preci- 
rections for pitated by vegetable fixed alkali, to be twelve times 
 prepart* wathed with water, and laſtly dried in the open air, 
fon, 5 | A | . - 
where the ſun's rays cannot reach. it. He forbids it 
to be dricd over a fire, as it explodes with a gentle 
heat, and flies off with inconceivable violence. 

Succeeding chemiſts have performed this operation 
with ſome little differences ; but the neceflity of em- 


ploying volatile alkali was but little regarded till the 


1106 beginning of the preſent century. . 
Uſe of vo- The calx of gold is always ſomewhat increaſed in 
latile alkali weight by being converted into aurum fulminans ; but 


but lately authors arc not agreed about the quantity of augmen- 
tation. Becher makes it heavier by one-fifth part ; 


known, 


e of Lemery by one-toarth ; and Juncker by one-fourth. 


the weight All agree, however, that it explodes with a violence 
of gold by almoſt inconceivable, Crollius relates, that 20 grains 
beingchan- of this powder explodes with 1nore force than half a 


ged into pound of gun powder, and exerts its force downwards, 
aurum ful- though M. Teykmeyer frequently ſhowed in his lec- 
minans. 


110 Fures that it would throw a florin upwards above ſix 
Prodigious 11s. A great number of experiments were made be- 


force with fore the Royal Society at London, in order to deter- 


which it mine the comparative forces of theſe two powders. 


_ explodes, Equal parts of gunpowder and aurum falminans were 


included in iron plobes placed among burning coals ; 

thoſe which contained the former burſt with great vio- 

1109 lence, but the globes containing the aurum fulminans 
Does not remained perfectly filent, But though no exploſion 
explode in takes place in cloſe veſſels, the utmoſt caution is ne- 
cloſe vel- ceſſary in managing this ſubſtance in the open air; e- 
ſels. ſpecially when it is ſubjected to friction, or to a flight 
degree of heat; for ſuch is the nature of the calx we 

ſpeak of, that it is not neceſſary, in order to cauſc it 

1110 explode, to touch it with an ignited ſubſtance, or to 
Heat re- make it red-hot. The heat requiſite for this purpoſe 
me for js, according to Dr Lewis, intermediate between that 
ogy of boiling water and the heat which makes metals of 


we thould think ſcarce ſufficient tro communicate any 


violence as to burſt the veſſel in a thouſand pieces; 


Dr Lewis gives an inſtance of a ſimilar kind in England; Inſtances of 
and Dr Birch tells us of doors and widows torn to its miſchie- 


pieces by the violence of this exploſive matter. Mr fea, el. 


Macquer relates the following accident to which he 
was witneſs. ** A young man, who worked in a la- 
boratory, had put a drachm of fulminating gold into 
a bottle, and had neglected to wipe the inner ſurface 
of the neck of the bottle, to which ſome of the pow- 
der adhered, When he endeavoured to cloſe the bot- 


tle, by turning round the glaſs ſtopper, the friction 


occaſioned an exploſion of part of the powder. B 
this the young man was thrown ſome ſteps n 


| Practice. 
an obſcure red. With friction, however, it ſeems till 
more dangerous; for in this caſc it explodes with what —— 


degree of heat whatever, Orſchal relates, that this 6 


powder ground in a jaſper mortar, exploded with ſuch friction. 


Gold, 


1111 
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his face and hands wonnded by the fragments of the 


bottle, and his eyes put ont ; yet, notwithſtanding 
this violent cxploſion, the whole drachm of fulmina- 


ting gold certainly did not take fire as much of it 


was afterwards found ſcattered about the labora- 
tory.” | 8 | 
It has already been mentioned, that ſome imagine the 


Dr Lewis 1s of opinion that it is equally directed every 
way. Certain it is, that the quantity of from 10 to 
12 grains of avrum fulminans, exploded on a metalline 
plate, Jacerates it; a ſmaller quantity forms a cavity, 
and a ſtill ſmaller only ſcratches the ſurface ; cffects 
which are never produced by gunpowder in ever fo 
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Force of 
force of this exploſion to be directed downwards ; but the explo- 
ſion is not 
directed 
entirely 


down- 
wards, 


large a quantity, A weight laid upon the powder is 
thrown upwards in the moment of exploton. If it 


be of tilver or copper, this weight is marked with a 


yellowiſh ſpor, as the ſupports will alſo be, if made 


of either of theſe metals. A large grain, ſays Mr 
Bergman, brought near to the tide of the flame of a 
candle, blows it out with great noiſe ; and a few oun- 
ces exploding together by incautious drying, has been 
known to ſhatter the doors and windows of the apart- 


ment: hence it is evident, that aurum fulminans ex- 


erts its force in all directions; yet it cannot be de- 


nied, that it ſtrikes bodies with which it is in contact 


more violently than thoſe which are at a ſmall diſ- 
tance, though in its vicinity: thus, if a ſmall portion 


of it explodes in a paper box, it lacerates only the bat- 


tom, unleſs the top be preſſed down cloſe, in which 


caſe it perforates both the top and bottom. When 


carefully and gradually exploded in a glaſs phial or 2 


paper box, it leaves a purple ſoot, in which are found 


many particles of ſhining gold; and if the quantity 


exploded be large, ſeveral grains remain totally un- 
changed, as it is only the Jowermoſt ſtratum that is 
inflamed. 


Aurum fulminans, when moiſt, does not explode at Fx 
all: but as it dries, the grains go off in ſucceſſion like of moiſt 
the decrepitation of common falt.—In plaſs veſſels aurun ful 


cloſed, or with their mouths immerſed in water, it 
explodes, but with a very weak report. An elaſtic 
vapour, in the quantity of ſeven inches, from half a 
drachm of the powder, broke forth in the moment of 
exploſion, which, by our author's account, ſeems to 
be phlogiſticated air. In metallic veſſels ſufficiently 


ſtrong, rhe gold is ſilently reduced when they are per- 
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fectly 
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adily by 


plofion 
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Cauſe of 
this explo- 
ſion attri- 
butel to 2 
ſaline priu- 
ciple. 


1116 
This opi- 
nion ſhown 
to be erro- 
neous by 
Mr Berg- 
man. 


fectly found ; but if they have any very ſmall chinks in 
them, the vapour makes its way through them with 
a hiſſing noiſc. 

The cauſe of this extraordinary exploſive force of 
gold has been attributed chiefly to a ſaline principle, 
5%. The combination of nitrous acid with volatile al - 
kali; and this opinion has been ſupported by an aſ- 
ſcrtion, that the fulminating property is deſtroyed by 


treating the calx with vitriolic acid or with fixed al - 


kali; the former expelliug the nitrois acid, and the 
latter dillengaging the volatile alkali, Mr Bergman 
allows that nxed alkali deſtroys the fulminating pro- 
perty ; but atfirms, that it acts only by ſeparating the 
particles when the two are triturated together; and 
this mizit be done by many other ſubſtances as well 
as fixed alkali : But when the alkali, inſtead of being 
tritarated in the dry way with the calx, was boiled in 


water along with it, the exploſion not only took 


place, but was much more violent than uſual, It 
muſt be obſerved, however, that heat alone deſtroys 
the fulminating property of this calx ; and therefore, 
if the alkaline ſolution be made too ſtrong, the addi- 
tional heat which it then becomes capable of ſuſtain- 
ing, is ſufficient co deprive the calx of its fulminating 
property. The caſe is the ſame with the vitriolic 


acid; for this has no effect upon the calx, cither by 


14117 
Aurum ſul- 
minans can 
be made 
without 
nitrous or 
marine. 


acids, 


calx of 


digeſtion in its concentrated ſtate, or by boiling in its 
dilated ftate, If it be boiled in its concentrated ſtate 


indeed with the fulminating calx, the heat conceived 


by the acid is ſufficient ro deſtroy the fulminating 


property of the former; and in like manner, unleſs 


the calx be in ſome meaſure deſtroyed, or reduced to 
its metallic ſtate, it can never be deprived of its ful- 
minating property. f 

It was further proved, that the fulminating pro- 
perty did not depeud on the preſence either of nitrous 
or marine acids, for it can be made without them. A 


acid, and precipitated by cauſtic volatile alkali, had 
acquired this property. A ſolution of the ſame calx 
in nitrous acid, let fall a precipitate by the addition 


of pure water; and this precipitate edalcorated, and 


digeſted with volatile alkali, tulminated as if it had 


been originally precipitated with that alkali. The ex- 
periment was repeated on theother non- fulminating pre- 


however, ſhonld remain, that a ſmall quantity of aqua-- 


cipitates with the fame ſucceſs. Leſt any ſuſpicion, 


rezia might {till be left, which, by combining with 


the volatile alkali, would make a proportionable quan- 
tity of nitram flammans, the precipitate was digeſted 


24 hours in vitriolic acid, then waſhed in pure water, 


and immerfed in aqueous and ſpirituous ſolutions of al- 


1113 
Pxcd air 
not the 
cauſe of the 
«ploſion. 


kali, both mild and cauſtic; but the event was the 
ſame. Laſtly, an inert calx of gold may always be 
made to fulminate by digeſting it with volatile alka- 
Ii; nor can this property be communicated to it by 
any means without the uſe of this alkali. 

It has been ſuppoſed by ſome very eminent chemilts, 
among whom we may number Dr Black, that' fixed 
air is the cauſe of the fulminasion of gold: but it is 
evident that this caunot be the caſe: becauſe, 1. Gold 
falminates as well when precipitated by the canſtic 
volatile alkali, as by that which contains fixed air, 
2. This metal does not combine, during precipitation, 


with fixed air. 3. Gold, when precipitated by mild 


i 


gold, not fulminating, diſſolved in vitriolic 
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fixed alkali, docs not fulminate, unleſs the menſtruum Gold 


contain volatile alkali. : N 
The fulminating calx of gold may be prepared ei- 

ther with the compound aqua-regia of pure nitruus and 

marine acids; of pure nitrous acid and ſal ammoniac; 

or of a compound of alum, nitre, and ſea-ſalt. When, 2 

this kind of liquor is made uſe of, the acid of the um fine 

alum expels the other two, and thus forms an aqua- ſtrepitu. 

regia. This was formerly called menſlrunum ſine ſirepi- 

tu. By whatever method the gold is diſſolved, it al- 

ways affords a yellow calx with alkalies, but the vo- 

latile alkali molt readily throws down the metal. De- 

phlogiſticated ſpirit of ſalt very readily diſſolves gold, 

and produces a tulminating precipitate as well as aqua- 

regia. | | | 120 

We ſhall conclude this account of aurum fulminans Mr Rerg- 

with an abſtract of Mr Bergman's theory of the ex- man's the- 

ploſion.— He obſerves, that volatile alkali contains ory of the 

phlopiſton ; an undoubted proof of which is given by ee * 

Ur Prieſtley, by coverting alkaline into phlogiſti- „n. Ind 

cated air. This phlogiſton, ſays he, may be ſepara- 

ted by means of a ſuperior attraction ; ſo that the vo- 

latile alkali is decompoſed, and the reſiduum diſſipa- 


ted in form of an elaſtic fluid, altogether ſimilar to 


that which is extricated during the fulmination : the 
ſource then from whence the elaſtic fluid is derived 
muſt be obvious; aud it only remains to examine the 
medium by which the volatile alkali is dephlogiſtica- 
ted, | 
In thoſe metals which are called perfect, fo great 
is the firmneſs of texture, and ſo cloſe the connec- 
tion of the earthy principle with the phlogiſton, that 
by means of fire alone theſe principles cannot be diſ- 
united: but when diſſolved by acid menſtrua, they 
mult neceſſarily loſe a portion of their phlogiſton ; and 
therefore, when afterwards precipitated by alkalies 
which cannot ſupply the loſs, they fall down in a cal- 
cined ſtate, though they attract phlogiſton ſo ſtrong- 
ly, that they can be reduced to a metallic ſtate, 
merely by an intenſe heat penetrating the veſſels. It 
may therefore be laid down as a fundamental polition, 
that gold is calcined by ſoJution. 11 
« Let us now conſider the conſequence of expo - volatile al- 
ſing the powder conſiſting of calx of gold and volatile kali the 
alkali intimately united, to an heat gradually increa- cauſe of the 
ſed. The calx which is united with the volatile al- exploſion. 
kali, by the aſſiſtance of a gentle heat, ſeizes its phlo- 
giſton; and when this is taken away, the reſiduum 
of the ſalt is inſtantaneouſly expanded into the form 
of an elaſtic fluid, which is performed with fo much 
violence, that the air muſt yield a very acute ſound,” 1722 
Our author proceeds to explain this phenomenon Volatile al- 
upon the prineiples aſſumed by him aud Mr Scheele, kali exhi- 
of heat being a compoſition of light, and the phlo- bits 
giſton or principle of inflammability ; but as this hy- 2 flaſh 
potheſis is by no means ſatisfactory, we mall omit ron in- 
his reaſoning founded upon it: That the volatile alkali, o a hot 
however, is really capable of producing a flaſh is eaſily crucible. 
proved, becauſe it exhibits one when thrown into a 


when 


hot crucible, A ſingle cubic inch of gun-powder ge- 5 SE 
nerates about 244 of elaſtic fluid; but the ſame quan- — — of 
tity of aurum fulminans yields at leaſt four times as «jaftic fluid 
much; and hence we may eaſily underſtand the dif- produced 


ference in their exploſive force. | y aurum 
% That careful calcinations ſhould deſtroy the ful. fulminans:. 
| | — 
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Gold. minating property, is not to be wondercd at, as the 
F Volatileal ali is the indiſpenſible material cauſe; but, the 
Why flight Peculiar alacrity which it acquires before the exploſivc 
calcination force is totally extinguiſhed, depends upon the nature of 
deſtroys the materials, and of the operation, Thus the heat, 
the ſulmi- when inferior to that neceſlary for fulmination, acts 
nating pro upon both the principles of the aurum fulminans, it 
* prepares the metallic calx for a more violent attrac- 
tion for phlogiſton ; it alſo acts upon the phlogiſton 
of the volatile alkali, and leſſens its connection; which 
two circumſtances muſt tend to the union producing 
the exploſion. But this effect has a maximum; and at 
this period the ſlighteſt friction ſupplics the defect of 
neceſlary heat, and produces the tulmination. The 
calcined gold alſo ſceins to collect and fix the matter 
of heat, though ſtill inſufficient by means of its phlo- 
giſton, in a certain degree; ſo that by incans ot fric- 
tion, though but very ſlight, it becomes capable of 
_ exerting its force; but when the heating is oten repca- 
ted without procuring its effect, the volatile alkali is 
by degrees diſſipated, and at length fo much diminiſh- 

1125 £<d that the calx becomes inert. 1 
Why it will „ But if aurum fulminans is capable of producing 
not explode ſuch a prodigious quantity of claſtic fluid, how does 
in cloſe jt happen that it remains mute and inert when reduced 
veſſels. in cloſe veſſcls? Of this the reaſon may be, that every 
elaſtic fluid, in the act of breaking forth, requires a 
ſpace to expand in ; and if this be wanting, it remains 
fixed. Taking this for granted, a calx of gold can- 
not be reduced in cloſe veſſels cither by heat or by 
the phlogiſton of volatile alkali ; for in cither caſe it 
muſt evolve its claſtic fluid, which by ſuppoſition it 
cannot do, Nothing remains to ſolve this difficulty 
but the ignition of the ſurrounding metal; by means 
of which the calx, in virtue of its ſuperior attraction, 
ſcizes the phlogiſton of the metal, which that ſub- 
ſtance here, as well as in other inſtances, 1s capable 
of loſing without the eruption or abſorption ot any 

1126 fluid whatever.“ 15 N | 
Mr Berg Several chemiſts have aſſerted, that the calces of 
man's opi- copper or ſilver may be made to fulminate like that of 
nious of the gold. But Mr Bergman informs us, that theſe experi- 
3 ments never ſucceeded with him; ** fo (ſays he) they 
be % cho " have either been ſilent upon ſome circumitances ne- 
_ _ ceſſary in the operation, or perhaps have been deceived 
by the detonation of nitrum flammans, or ſome other 
accidental occurrence, It is not ſufficient for the vo- 
latile alkali to adhere to the precipitate; for platina 
thrown down by this alkali retains a portion of it very 
obſtinately, but yet docs not fulminate on the ex- 
poſure of fire —Beſides the preſence of volatile alkali, 
it ſeems to be neceſlary that the metallic calx ſhould 
be reducible by a gentle heat, in order to decompoſe 


it; but every exploſion is not to be derived from the 


ſame cauſes; nay, in this reſpect, aurum fulminans, 
gun-powder, and pulvis fulminans, differ very mnch, 
though they agree in ſeveral particulars.” Of late, 
however, it has been found that the calx of ſilver may 
be made to fulminate in a manner ſtill more extraordi- 
nary than that of gold. See the next article, 

If gold is melted with an hepar ſulphuris, compoſed 


11427 
golut ion of 


gold by he- of equal parts of ſulphur and fixed alkaline ſalt, the 
Phu- metal readily unites with it into an uniform maſs, ca- 
pable of diſſolution in water without any ſeparation of 
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nution of weight. 


any eflential oil is poured on this ſolution, the gold 


common eflential oils; and keeps it permanently ſuſ- 


kept for ſome time in a glaſs ſtopt with a cork, ſo that 


pale, it may be recovered again by melting it with gold reſto- 


ſion with nitre, injecting ſal ammoniac upon it in the 


Practice. 
its parts, The ſolution, beſides a nauſeous taſte from Gd 
the ſulphur, has a peculiar penctrating bitterneſs, not ww 
diſcoverable in any other metalline 3 made by 
the ſame means. | 
Though the compoſitions of ſulphur and alkali ſeem 
to unite more intimately with gold than any other me- 
tal, their aſfinity with it is but light, copper, or iron, 
added to the matter in fuſion, diſunite, and precipitate 
the gold. The metal thus recovered, and purified by 
the common proceſſes, proves remarkably paler-colour- 
ed than at firſt. In an experiment related by Dr 
Brandt, in the Swediſh Memoirs, the purified gold 
turned out nearly as pale as filver, without any dimi- 
Gold has been thought to be poſſeſſed of many ex- Medela 
traordinary virtues as a medicine; Which, however, vii tues of 
are long ago determined to be only imaginary. It is Bld. 
not indeed very caſy to prepare this metal in ſuch a 
manner that it can be ſafcly taken into the human bo- 
dy. The ſolution in aqua-regia is poiſonous ; but if 


will be ſeparated from the acid, and united to the eſ- 
ſential oil; with which, however, it contracts no laſt- 
ing union, but in a few hours ſeparates in bright 
yellow film to the ſides of the plaſs. Vitriolic ether 
diflolves the gold more readily and perfectly than the 


1129 
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pended, the acid liquor underncath appcaring colour- 
leſs, The yellow cthereal ſolution poured off, and 


the ſpirit may ſlowly exhale, yields long, tranſparent, 
priſmatic cryſtals, in ſhape like thoſe of nitre, and yel- 
low like topaz, What the nature of theſe cryſtals is, 
cither as to medicinal effects, or other purpoſes, is as 
yet unknown. | 
Rectiſied ſpirit of wine mingles uniformly with the 
ſolution of gold made in acids: if the mixture is ſuffer- 
ed to ſtand for ſome days in a glaſs ſlightly covered, 
the gold is by degrecs revived, and ariſes in bright 
pellicles to the ſurface. Grofler inflammable matters, 
wine, vinegar, ſolutions of tartar, throw down the 
gold, in its metallic form, to the botton;, Gold is 
the only metal which is thus ſeparable from its ſo- 
lution in acids by theſe ſubſtances; and hence gold 
may be purified by theſe means from all admixtures, 
:nd Pp proportions of it in liquors readily diſco- 
vered. ; 
W hen the colour of gold is by any means rendered 8 of 


copper, and afterwards ſeparating the copper; or by red. 
a mixture ot verdigris and ſal ammoniac with vi- 
trio] or nitre. The colour is alſo improved by fu- 


fuſion, quenching it in urine, or boiling it in a ſolu- 
tion of alum. When borax is uſed as a flux, it is 
cuſtomary to add a little nitre or ſal ammoniac, to 
prevent its being made pale by the borax. Juncker 
reports, that by melting gold with four times its 
weight of copper, ſeparating the copper by aquafortis 
unpurihed, then melting the gold with the ſame quan- 
tity of freſh copper, and repeating this proceſs eight 
or nine times, the gold becomes at length of a deep 
red colour, which ſuſtains the action of lead, antimo- 
ny, and aquafortis, 

| 4 2. 
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mains at the bottom of the glaſs. 


lation with lead. 


J. 2. 871172. 


Tus, next to gold, is the moſt perfect, fixed, and 
ductile of all the metals. Its ſpecific gravity is to 
that of water nearly as 11101. A ſingle grain has 
been drawn into a wire three yards long, and flat- 
ted into a plate an inch broad. In common fire it ſuf- 
fers no diminution of its weight ; and, kept in the vehe- 
ment heat of a glaſs-houſe for a month, it loſes no 
In the focus of a large 
burning-glaſs, it ſmokes for a long while, then con- 
tracts a grey iſh aſh on the ſurface, and at length is to- 


rally diſlipated. | | 


Silver is ſomewhat harder and more ſonorous than 
gold, and is fuſible with a leſs degree of heat. The 
tenacity of its parts alſo is nearly one half leſs than 
that of gold; a ſilver wire of „, of an inch diameter 
being unable to bear more than 270 pounds. 

Mercury unites very readily with filver-leaf, or 
with the calx of ſilver precipitated by copper; but 
does not touch the calces precipitated by alkaline 
ſalts. The vapours of ſulphureous ſolutions ſtain ſil- 
ver yellow or black. Sulphur, melted with filver, 
debaſes its colour to a leaden hue, renders it more 


_ ealily fuſible than before, and makes it flow ſo thin as 
to be apt in a little time to penetrate the crucible : 


in a heat juſt below fuſion, a part of the ſilver ſhoots 


up, all over the ſurface, into capillary effloreſcence. 


Aquafortis does not act upon filver in this com- 
pound; but fixed alkaline falts will abſorb the ſul- 
phur, and from a hepar ſulphuris, which, however, 1s 
capable of again diſſolving the metal. If rhe ſul- 
phurated filver is mixed with mercury ſublimate, and 


expoſed to the fire, the mercury of the ſublimate will 


unite with the ſulphur, and carry it up in the form of 
cinnabar, whilſt the marine acid of the ſublimate u- 
nites With the ſilver into a luna cornea, which re- 
Fire alone is ſuf- 
ficient, if continued for ſome time, to expel the ſulphur 
from ſilver. | | 

From the baſer metals, ſilver is purified by cupel- 
(See RErixING.) It always re- 
tains, however, after that opcration, ſome {mall por- 
tion of copper, ſufficient to give a blue colour to vo- 


latile ſpirits, which has been erroneouſly thought to 
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proceed from the ſilver itſelf. It is purified from this 


admixture by melting it twice or thrice with nitre 


and borax. The ſcoria, on the firſt fuſion, is com- 


monly blue ; on the ſecond, green; and on the third, 


white, which is a mark of the purification being com- 
pleted. | | 


The moſt effectual means, however, of purify- 
ing filver, is by reviving it from luna cornea ; be- 


_ cauſe ſpirit of ſalt will not precipitate copper as it 


does filyer. The filver may be recovered from lu- 
na cornea, by fuſion with alkaline and inflammable 
fluxes ; but, in theſe operations, ſome loſs is always 
occaſioned by the diſſipation of part of the volatile 
calx, before the alkali or metal can abſorh its acid. 
Mr Margraaf has diſcovered a method of recovering 
the filver with little or no loſs ; mercury aſſiſted by 
volatile ſalts, imbibing it by trituration without heat. 
One part of luna cornea, and two of volatile ſalt, are 
to be ground together in a glaſs-mortar, with ſo much 
Vor. IV. 


CHEMIST R Y. 


in a ſolution of tartar and common ſalt. 
other than an extraction of the cupreous particles from 


the open air. 


$39 - 
water as will reduce them to the conſiſtence of a thici Silver. 
paſte, for a quarter of an hour, or more; five parts of 
pure quickſilver are then to be added, with a little 
more water, and the triture to be continued for ſome 
hours. A fine amalgam will thus be obtained; which 
is to be waſhed with freſh parcels of water, as long as 
any white powder ſeparates. Nearly the whole of the 
ſilver is contained in the amalgam, and may be obtain- 
ed perfectly pure by diſtilling off the mercury. The 
white powder holds a ſmall proportion ſeparable by 
gentle ſublimation; the matter which ſublimes is near- 


ly ſimilar to mercurius dulcis. 


The colour of ſilver is debaſed by all the metals, 
and its malleability greatly injured by all but gold and 
copper. Ihe Englim ſtandard ſilver contains one part 
of copper to twelve and one-third of pure ſilver. 11 36 
This metal diſcovers in ſome circumſtances a great at- Attraction 
traction for lead ; though it does not retain any of that for lead. 
metal in cupellation. If a mixture of ſilver and cop- 
per be melted with lead in certain proportions, and 
the compound afterwards expoſed to a moderate fire, 
the lead and ſilver will melt out together, bringing ve- 
ry little of the copper with them; by this means ſil- 


ver is often ſeparated from copper in large works. 
The effect does not wholly depend upon the different 


fuſibility of the metals; for if tin, which is ſtill more 

fuſible than lead, be treated in the ſame manner with a 

mixture of ſilver and copper, the three ingredients are 

found to attract one another ſo ſtrongly as to come all 

into fuſion together. Again, if ſilver be melted with 

iron, and lead added to the mixture, the ſilver will for- 

ſake the iron to unite with the lead, and the iron will 

float by itſelf on the ſurface. „ 1137 
Silver is puriſied and whitened externally by boiling Whitened 

This is no externally. 


the ſurface of the ſilver, by the acid of the tartar acu- 
ated by the common ſalt. 1138 
M. Berthollet has lately diſcovered a method of pulmina- 
imparting to the calx of ſilver a fulminating property, ting ſilver- 
and that much more terrible than fulminating gold it= 1139 
ſelf. His receipt for making it is, “ Take cupelled How pre- 
ſilver, and diſſolve it in the nitrous acid ; precipitate pared. 
the ſilver from the ſolution by lime-water, decant the 
clear liquor, and expoſe the precipitate three days to 
Mix this dried precipitate with the 
cauſtic volatile alkali, it will turn black; and when 
dried in the air, after decanting the clear liquor, is the 
fulminating powder required.” 

The properties of this powder are ſaid to be ſo ex- 
traordinary, that it is impoſſible to imagine how any 


part of it can ever be ſeparated from the reſt after it xr40 


is once prepared. To make this fulminate, it ſcems Fulminates 


no ſenſible degree of heat is neceſſary, the contact of by the 

a cold body anſwering that purpoſe as well as any other. _ o 
After it is once made, therefore, it muſt not be touch- (7 te 
cd, but remain in the veſſel in which it is dried; and ther cold 
ſo violent is the exploſion, that it is dangerous to at- or hot. 
tempt it in larger quantities than a grain at a time, 1141 
For the ſame reaſon it undoubtedly follows, that no Dangerous 
more than a grain ought to be made at a time, or at hne 
leaſt in one veſſel, becauſe no part of it could ever af- 1 
terwards be ſeparated from the reſt. We are told, fulminated 
that, © the wind having turned over a paper contain- at a time. , 


ing ſome atoms of this powder, (we ought to have 
3 X been 


330 


Silver. 


% 8 
been informed how the atoms came there, conſidering 
hat we have juſt now related,) “the portion touch- 
ed by the hand fulminated, and of courſe that which fell 
upon the ground. A drop of water which fell upon this 


powder cauſed it to fulminate. A ſingle grain of ful- 


minating filver, which was in a glaſs cup, reduced the 
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the vellel, and covering the liquor. 


minating ver in {mall metalline veiſlcls.”” 


glaſs to powder, and picrced ſeveral doubles of paper. 

« If the volatile alkali, which has been employed 
with the above powder, be put into a thin glats ma- 
trals and boiled, then, on ſtanding in the cold, imall 
cry{tals will be found fablimed on the interior ſides of 
On touching one 
of theſe cryſtals the matraſs will be burſt with conſi- 
derable cxploſion. 

« The dangerous properties of this powder ſuggeſt 
the neceſſity of not preparing it but when the face is 
covered with a maſk with glaſs eyes; and to avoid the 
rupture of the glaſs cups, it is prudent to dry the ful- 
To this 
we may add, that as the powder does not fulminate 
when wet, it may in that ſtate be put up in very ſmall 
quantities on paper, to be fulminated afterwards as 
occation offers, This will perhaps account for the ap- 
pearance of the few atoms abovementioned on the 
paper which the wind overturned. 

With regard to the cauſe of this extraordinary ful- 
mination we can ſay nothing ſatisfactory ; the follow- 
ing curious reaſon is alligned by the antiphlogiſtons ; 
wiich at once ſhows the futility of their theory, and 
ſets in a very ridiculous light the hard words with 


Which they would obſcure the ſcience of chemiſtry. 


« The oxygenous principle“ (ſay they) unites with 
the hydrogenous principle f of the volatile alkali, and 
form Water in a vaporous ſtate. This water (in a va- 
porous ſtate) being inſtantaneouſly rhrown into a ſtate 
of vapour, polſelling elaſticity and expanſive force, is 


the principal cauſe of this phenomenon, in which the 


t Phlogiſti- 
catcd air. 
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azvtic air which is diſengaged from the volatile al- 
kali, with its whole cxpanſile power, has a great ſhare.” 

On this, as well as other theories, in which claſtic 
fluids are alleged to be the cauſe of exploſions, it 1s 
obvious to remark, that ſhould we allow this to be the 
caſe, we arc utterly at a loſs to find a ſource of heat 


{ufficient to rarefy the vapour to ſuch a degree as is 


neccilary for producing the effect aſcribed to it. In 
the preſent caſe, we can ſcarce ſuppoſe a grain weight 


of metalline calx, already dry, to contain as much ei- 


ther of fire or water as is neceſſary to produce the ef- 


Tet; nor can we explain why the touch of any cold 
body, and which may be ſuppoſed to contain lefs fire 
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than the calx itſelf, ſhonld produce ſuch an effect. As to 


the oxygenous and hy drogenous principles, they were 


there before the touch, and ought to have produced 
their effects, not to mentian that the water produced 
by them could not have amounted to the thouſandth 
part of a grali. It is mach more probable, therefore, 
that the whole is to be conſidered as an effect of clec- 
tricity, though we cannot tell how the fluid comes 
here to be excited in ſuch a violent manner. 


3. 


Tuis is one of thoſe metals which, from their de- 
{truQtibility by fire, and contracting ruſt in the air, 
are called perfect. Of theſe, however, it is the moſt 
perfect and indeſtrattible. It is of a reddiſh colour 
when pure; calily tarniſhes in a moiſt air, and con- 


COPPER. 


In ſome of its ſtates, copper is as difiicultly extended 
under the hammer as iron, but always proves ſoſter to 


the file; and is never found hard enough to ſtrike a 


ſpark with flint or other ſtones ; whence its uſe for 
chitlels, hammers, hoops, &c. in the gunpowder works. 
When broke by often bending backwards and forwards, 
it appears internally of a dull red colour without any 
brightneſs, aud of a fine granulated texture reſem- 
bling ſome Kinds of carthen ware. It is conſiderably 
ductile, though leſs fo than either gold or ſilver; and 
may be drawn into wire as fic as hair, or beatcn into 
leaves almoſt as thin as thoſe of fiiver. The tenacity 
of its parts is very conliderable ; for a copper wire of 
7, of an inch diameter will ſupport a weight of 299 
pounds without breaking. The ſpeciſic gravity of this 


meta], according to Dr Lewis, is to that of water as 


8.330 10 1, 
Copper continues malleable when heated red ; in 


which reſpec it agrees with iron; but is not, like iron, 


capable of being welded, or having two pieces joined 
into one. 
than cither gold or {ilver, though leſs than that requi- 
ſite to melt iron, When in fuſion, it is remarkably 
impaticnt of moiſture ; the contact of a little water 
occalioning the melted copper to be thrown about 
with violence, to the great danger of the by-ſtanders. 
It is, nevertheleſs, ſaid to be granulated in the braſs- 
works at Briſtol, without exploſion or danger, by let- 
ting it fall in little drops, into a large ciſtern of cold 
water covered with a braſs-plate. 
the plate is an aperture, in which is ſecured with Stur- 


bridge clay a ſmall veſlel, whoſe capacity is not above 


a ſpoonful, perforated with a number of minute holes, 
through which the melted copper paſſes. A ſtream 
of cold water paſſes through the ciſtern. If ſuffered 
to grow hot, the copper falls liquid to the bottom, 
and runs into plates. is 

Copper, in fuſion, appears of a bluiſh green colour, 
nearly like that of melted gold. Kept in fuſion for a 
long time, it becomes gradually more and more brittle ; 


but does not ſcorify conſiderably, nor loſe much of its 


weight. It is much leſs deſtructible than any of the 
imperfect metals, being very difficultly fubdued even 
by lead or biſmuth. If kept in a heat below futon, 
it contracts on the ſurface thin powdery ſcales; which, 
being rubbed off, are ſucceeded by others, till the 
whole quantity of the metal is thus changed into a 
ſcoria or calx, of a dark reddiſh colour. 
docs not melt in the ſtrongeſt furnace fires; but, in the 
focus of a large burning mirror, runs calily into a deep 
red, and almoſt opaque, glaſs. A flaming fire, and 
ſtrong draught of air over the ſurface of the metal, 
greatly promote its calcination. The flame being 
tinged of a green, bluiſh, or rainbow colour, is a mark 
that the copper burns. | 

This metal is very readily ſoluble by almoſt all fa- 
line ſubſtances; even common water, ſuffered to ſtand 
long in copper-veſſels, extracts ſo much as to pain a 
coppery taſte. It is obſervable, that water is much 
more impregnated with this taſte, on being ſuffered 
to ſtand in the cold, than if boiled for a lonyer time in 
the veſſel, The ſame thing happens in regard to the 
mild vegetable acids. The confectioners prepare the 


moſt acid ſyrups, even thoſe of lemons and oranges, 
by 


Practi ce. 


This calx 


iron. 


It requires for its ſuſion a ſtronger heat 
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if divided by certain admixtures. 


by boiling in clean copper - veſſels, without the prepa- 
rations receiving any ill taſte from the metal; whereas, 
either the juices themſelves, or the ſyrups made from 
them, if kept cold in copper veſſels, ſoon become im- 
pregnated with a diſagrecable taſte, and with the per- 
nicious qualities of the copper. 

By combination with vegetable acids, copper be- 
comes in ſome reſpects remarkably altered. Verdi- 
gris, Which 1s a combination of copper with a kind 
of acetous or tartarevus acid, is partially ſoluble in 
diſtilled vinegar ; the refiduum, on being melted with 
borax and linfeed oil, yields a brittle metallic ſub- 
ſtance, of a whitiſh colour, not unlike bell-metal. The 
copper alſo, when revived from the diſtilled verdipris, 
was found by Dr Lewis to be different from the metal 
before diſſolution ; but neither of theſe changes have 
yet been ſufficiently examined. 

Copper, in its metallic ſtate, is very diſficultly amal- 
gamated with mercury; but unites with it more calily 
If mercury and 
verdigris be triturated together with common ſalt, 
vinegar, and water, the copper in the verdigris will 
be imbibed by the mercury, and form with it, as Boyle 


_ obſerves, a curious amalgam, at firſt ſo ſoft as to re- 
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ccive any impreſſion, and which, on ſtanding, becomes 
hard like brittle metals. Braſs leaf likewiſe gives out 
its copper to mercury, the other ingredient of the 
braſs ſeparating in the form of powder, . 

Eaſier methods of amalgamating copper are publiſh- 
ed by Dr Lewis in his notes on Wilſon's Chemiſtry, 
p. 432. His receipts are,—* Diſſolve ſome fine cop- 
per in aquafortis : when the menſtruum will take up 
no more of the metal, pour it into an iron mortar, 
and add fix times the weight of the copper, of mer- 
cury, and a little common falt : grind the whole well 
together with an iron peſtle; and, in a little time, 


the copper will be imbibed by the mercury, and an 


amalgam formed, which may be rendered bright by 
waſhing it well with repeated affuſions of water, 
&« Anither method. Take the muddy ſubſtance which 


is procured in the poliſhing of copper plates with a pu- 
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ſion. 


mice ſtone, and grind it well with a ſuitable portion 
of mercury, a little common falt, and ſome vinegar, 
in an iron mortar, (a marble one will do, if you make 
uſe of an iron peſtle), till you perceive the mercury 
has taken up the copper.” The copper recovered 
from theſe amalgams retains its original colour, with- 
out any tendency to yellow. Even when braſs is 
inade uſe of for making the amalgam, the recovered 
metal is perfect red copper; the ingredient from 
which the braſs received its yellowncſs being, as a 
bove obſerved, ſeparated in the amalgamation. | 
Copper 1s the baſis of ſeveral metals for mechanic 
uſes ; as braſs, prince's metal, bell-metal, bath-inctal, 
Braſs is preparcd from copper 
and calamine, with the addition of powdered char- 
coal, cemented together, and at laſt brought into fu- 
The calamine is to be previoutly prepared by 
cleanſing it from adhering earth, ſtone, or other mat- 


ters; by roaſting, or calcining it; and by grinding it 


into a fine powder. The length of time, and degree of 
heat, requiſite for the calcination of the calamine, 
are different according to the qualities of that mineral. 
The calamine, thus calcined, cleanſed, and ground, is 
to be mixed with about a third or fourth part of char. 


more coal, till the crucibles are full. 


the middle, 
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coal duſt, or powdered pit-coal, as is done in ſome Copper. 
parts of England, The malleability of the baſis is diWWTW - 


miniſhed by the uſe of pit-coal, which is therefore 
only employed for the preparation of the coarſer 
Kinds. To this compoſition of calamine and coal, 
ſome manufacturers add common ſalt, by which the 
proceſs of makinp braſs is ſaid to be haſtened. In 
Gollar, where the cadmia adhering to the inſides of 
the furnaces is uſed inſtead of the native calamine, a 
{mall quantity of alum is added, by which they pre- 
tend the colour of the braſs is heightened. With this 
compoſition, and with thin plates or grains of copper, 
the crucibles are to be nearly filled. The proportion 
of the calamine to the copper varies according to the 
richneſs of the former, but is generally as three to two. 
The copper muſt be diſperſed through the compoſition of 
calamine and coal; and the whole muſt be covered with 
The crucibles, 
thus filled, are to be placed in a furnace ſunk in the 
2 the form of which is that of the fruſtum of a 

ollow cone. At the bottom of the furnace, or great- 
er baſis of the fruſtum, is a circular grate, or iron- 
plate. This plate is covered with a coat of clay and 
horſe-dung, to defend it from the action of the fire; 
and pierced with holes, through which the air main- 
taining the fire paſles. The crucibles ſtand upon the 
circular plate, forming a circular row, with one in 
The fuel is placed betwixt the crucibles, 
and is thrown into the furnace at the upper part of it, 
or the leſſer baſis of the fruſtum. To this upper part 
or mouth of the furnace is fitted a cover made of 
bricks or clay, kept together with bars of iron, and 
pierced with holes. This cover ſerves as a regiſter. 
When the heat is to be increaſed, the cover muſt be 


partly or entircly taken off, and a free draught is 


permitted to the external air, which paſles along a 
vault under-ground to the aſh-hole, threugh the holes 
in the circular grate or plate, betw1xt the crucibles, 
and through the upper mouth, along with the ſinoke 
and flame, into an area where the workmen ſtand, 


Which is covered with a large dome or chimney, 


through which the ſmeke and air aſcend. When the 
heat is to be diminiſhed, the mouth of the furnace 
is cloſed with the lid; through the holes of which the 
air, ſmoke, and flame paſs. The crucibles are to be 
kept red-hot during eight or ten hours; and in ſome 
places much longer, even ſeveral days, according to 
the nature of the calamine. During this time, the 
zinc riſes in vapour from the calamine, unites with 
the copper, and renders that metal conſiderably more 
fuſible than it is by itſelf. To render the metal very 


fluid, that it may flow into one uniform maſs at the 


bottom, the fire is to be increaſed a little before the 
crucibles are taken ont, for pouring off the fluid me- 
tal into moulds, From 60 pounds of good calamine, 
and 40 of copper, 60 pounds of braſs may be obtain- 
cd, notwithſtanding a conſiderable quantity of the zinc 
is diſſipated in the operation. The quantity of brats 
obtained has been conſiderably augmented fince the 
introduction of the method now commonly practiſed, 
of granulating the copper; by which means a larger 
ſurface of this metal is expoſed to the vapour of zinc, 
and conſequently leſs of that vapour eſcapes. To 
make the finer and more malleable kinds of braſs, be- 


ſides the choice of pure calamine and pure copper, 


2K 2 ſome 
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tlie metal, 


Copper, ſome manufacturers cement the braſs a ſecond time 
—— with calamine and charcoal; and ſometimes add to it 
old braſs, by which the new is ſaid to be meliorated. 

Braſs is brittle when hot; but ſo ductile when cold, 
that it may be drawn into very fine wire, and beat 
into very thin leaves, Its beautiful colour, mallcabi- 
lity, and its fuſibility, by which it may be caſily caſt 
into moulds, together with its being leſs liable to ruſt 
than copper, render it fit for the fabrication of many 
utenſils. | 
Although zinc be fixed to a certain degree in braſs, 
by the adheſion which it contracts with the copper; 
yet when braſs is melted, and expoſed to a violent fire, 
during a certain time, the zinc diſſipates in vapours, 
and even flames away, if the heat be ſtrong enough ; 
and if the fire is long enough continued, all the zinc 
| will be evaporated and deſtroyed, ſo that what remains 
24 1154 15 copper. | | 
Princes Prince's metal is made by melting zinc in ſubſtance 
with copper; and all the yellow compound metals 


prepared in imitation of gold are no other than mix- 


tures of copper with different proportions of that ſe- 
mimetal, taken either in its pure ſtate, or in its na- 
tural ore calamine, with an addition ſometimes of 
ito1-filings, c. Zinc itſelf unites moſt eaſily with 
the copper; but calamine makes the moſt ductile com- 
pound, and gi ves the moſt yellow colour. Dr Lewis ob- 
ſerves, that a little of the calamine renders the cop- 
per pale; that when it has imbibed about .', its own 
weight, the colour inclines to yellow ; that the yel- 
lowneſs increaſes more and more, till the proportion 
comes to almoſt one half; that on further augmenting 
the calamine, the compound becomes paler and paler, 
and at laſt white, The crucibles, in which the fuſion 
is performed in large works, are commonly tinged by 
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Bell- metal. Bell- metal is a mixture of copper and tin; and tho” 


both theſe metals ſingly are mallcable, the compound 

proves extremely brittle, Copper is diſſolved by 

melted tin caſily and intimately, far more ſo than by 

lead, A ſmall portion of tin renders this metal dull- 

coloured, hard, andbrittle. Bell-metal is compoſed of 

„bout ten parts of copper to one of tin, with the ad- 

gidion commonly of a little braſs or zinc. A ſmall pro- 

portion of copper, on the other hand, improves the 

colour and contiſtency of tun, without much injuring 

its ductility. Pewter is ſometimes made from one 

tee Part of copper and twenty or more of tin. 

Dr Lewis's It has long been obſerved, that though tin 1s ſpeci- 
obſcrvat'= fically much lighter than copper, yet the gravity of 


ons on the the compound, bell-metal, is greater than that of the 


Ipeciſic 


eravity of Lepper itſelf. The ſame augmentation of gravity al- 
4 


ſo takes place where the lighter metal is in the preateſt 
proportion; a mixture even of one part of tin with 
two of copper, turning out ſpecifically heavier than 
pure copper. Moſt metallic mixtures anſwer to the 
mean gravity of the ingredients, or ſuch as would re- 
ſult from a bare appoſition of parts. Of thoſe tried by 
Dr Lewis, ſome excceded the mean, but the greater 
number fell ſhort of it ; tin and copper were the only 
ones that formed a compound heavier than the heavieſt 
of the metals ſeparately. 

White copper is prepared by mixing together equal 
parts of arſenic and nitre, injecting the mixture into 
a red-hot crgcible, which is to be Kept in a moderate 
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fire till they ſubſide, and flow like wax. One part Iron, 
of this mixture is injected upon four parts of melted 
copper, and the metal, as ſoon as they appear tho- 
roughly united together, immediately poured out. The 
copper, thus whitened, is commonly melted with a 
conſiderable proportion of ſilver, by which its colour 
is both improved andrendered more permanent. The 
white copper of China and Japan appears to be no 
other than a mixture of copper and arſenic. Geoffroy 


_ relates, that, on repeated fuſions, it exhaled arſenical 


fumes, and became red copper, loſing with its white- 
neſs, one ſeventh of its weight, 


14. IRE Ox. 


Iaok is a metal of a greyiſh colour; ſoon tarniſhing 
in the air into a duſky blackiſh hue ; and in a ſhort 
time contracting a yellowiſh, or reddiſh ruſt. Ir is 
the hardeſt of all metals: the moſt elaſtic ; and, except- 


ing platina, the moſt difficult to be fuſed. Next to tt 


gold, iron has the preateſt tenacity of parts; an iron its parts, 
wire, the diameter of which 1s the tenth part of an is 
inch, being capable of ſuſtaining 450 pounds, Next 

to tin, it is the lighteſt of all the metals, loſing between 

a ſeventh and eighth part of its weight when immerſed 

in water, When very pure, it may be drawn into wire 
as fine as horſe-hair ; but is much leſs capable of being 
beaten into thin leaves than the other metals, except- 
ing only lead, | 

Iron grows red-hot much ſooner than any other 

metal; and this, not only from the application of ac- 

tual fire, but likewiſe from ſtrong hammering, fric- 

tion, or other mechanic violence. It nevertheleſs melts 

the moſt diſficultly of all metals except manganeſe and 
platina ; requiring, in its moſt fuſible ſtate, an in- 

tenſe, bright, white heat. When perfectly malleable, 

it is not fuſible at all by the heat of furnaces, withont 

the addition or the immediate contact of burning fuel ; 
and, when melted, loſes its malleability : all the com- 
mon operations which communicate one of theſe qua- 
lities deprive it at the ſame time of the other; as if 
fuſibility and malleability were in tllis metal incompa— 
tible, When expoſcd to the focus of a large burning 
mirror, however, it quickly fuſed, boiled, and emit- 
ted an ardent fume, the lower part of which was a 
true fame, At length it was changed into a blackiſſi 
vitrified ſcoria. ä 1159 
From the great waſte occaſioned by expoſing iron jron a com- 
to a red but eſpecially to a white heat, this metal ap- buſtible 
pears to be a combuſtible ſubſtance. This combuſtion ſubſtance. 
is maintained, like that of all other combuſtible ſub- 
ſtances, by contact of air, Dr Hook, having heated 
a bar of iron to that degree called white heat, he pla- 
ced it upon an anvil, and blowed air upon it by means 
of bellows, by which it burnt brighter and hotter, 
Expuſed to a white heat, it contracts a ſemivitreous 
coat, which burſts at times, and flies off in ſparkles. 

No other metallic body exhibits any ſuch appear- 

ancz., On con'inuing the fire, it changes by de- 
grees into a dark red calx, which does not mclt in 

the moſt vehement heat procurable by furnaces, and, 

if brought into fuſion by additions, yields an opaque 
black glaſs. When ſtrongly heated, it appears co- 
vered on the ſurface with a ſoft vitreous matter like 
varniſn. In this ſtate, pieces of it cohere; and, on 


being 


Practice. 


Iron. 


—————— 


1160 
The only 


metal capa- 


being hammered together, weld or unite, without diſco- 
vering a juncture. As iron is the only metal which ex- 
habits this appearance in the fire, ſo it is the only one 
capable of being welded. Thoſe operations which 


ple of being prevent the ſuperficial ſcorification, deprive it likewiſe 


welbied. 
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of this valuable property : which may be reſtored again, 
by ſuffering the iron to reſume its vitreous aſpett ; 


and, in ſome meaſure, by the interpoſition of foreign 


vitreſcible matters; whilſt none of the other metals will 
unite in the ſmalleſt degree, even with its own ſcoria. 

Iron expands the leaſt of all metals by heat. In the 
act of fuſion, inſtead of continuing to expand, like the 
other metals, it ſhrinks; and thus. becomes ſo much 
more denſe, as to throw up ſuch part as is unmelted to 
the ſurface ; whilſt pieces of gold, filver, copper, lead, 
or tin, put into the reſpective metals in fuſion, fink 
freely to the bottom, In its return ro a conliſtent 
ſtate, inſtead of ſhrinking like the other metals, it 


Expands ; ſenſibly riſing in the veſſel, and aſſuming a 
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union with mercury; no method of amalgamating tlieſe 


to act upon it. 
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convex ſurface, while the others become concave. This 
property, firſt obſerved by Raumur, excellently fits it 
for recciving impreſſions from moulds. By the 1n- 
creaſe of bulk which the metal receives in congelation, 
it is forced into the minuteſt cavities, ſo as to take 
the impreſſion far more exactly than the other metals 
which ſhrink. | 

Iron is diſſolved by all the metals made fluid, ex- 
cept lead; though none of them act ſo powerfully up- 
on it as gold : but, as Cramer obſerves, if the iron 
contains any portion of ſulphur, it can ſcarcely be made 
to unite at all with gold. 

Among the ſemimetallic bodies, it 1s averſe to an 


two having yet been dycovered ; though quickſilver, 
in certain circumſtances, ſeems in ſome ſmall degree 
A plate of tough iron, kept immerſed 
in mercury for ſome days, becomes brittle ; and mer- 
cury will often adhere to and coat the ends of iron 
peſtles uſed in trituratiug certain amalgams with ſaline 
liquors. Mr Jones has alſo diſcovered, that by plun- 
ging iron, while heated to an intenſe white heat, into 
mercury, the latter will adhere to the ſurface of the 
iron, and completely ſilver it over. | 

Next to mercury, zinc is the moſt difficultly com- 
bined with iron; not from any natural indiſpoſition to 
unite, bat from the zinc being difficultly made to ſu- 
ſtain the heat requiſite, The mixture is hard, ſome- 
what mallcable, of a white colour approaching to that 
of Hhlver. Regulus of antimony, as ſoon as it melts, 


begins to aft on iron, and diſlolves a conſiderable quan- 


tity. If the regulus be ſtirred with a iron rod, it 
will melt off a part of it. Arſenic likewiſe caſily 
mingles with iron, and has a ſtrong attraction for it; 
forſaking all the other metals io unite with this. It 
rendersthe iron white, very hard, and brittle. | 
"Chis metal is the baſis of the fine blue pigment, cal- 
Iced, from the place where it was firſt diſcovered, Ber- 
lin or Pruſſian blue. This colour wasaccidentally diſ- 
covered about the beginning of the preſent century, by 
a chemiſt of Berlin, who, having ſucceſſively thrown 
upon the ground ſeveral liquors from his laboratory, 
Was much ſurpriſed to ſee it ſuddently ſtained with a 
Recollecting what liquors he 


had thrown out, and obſerving the ſame effects from 
a {imilar mixture, he preparcd the blue for the uſe of 


c H i 


painters; who found that it might be ſubſtituted to ul- 
tramarine, and accordingly have uſed it ever ſince. 
Several chemiſts immediately endeavoured to diſ- 
cover the compoſition of this pigment; and in the year 
1724 Dr Woodward publiſhed the following proceſs, 


in the Philoſophical Tranſactions, for making it. © Al- 


kalize together four ounces of nitre, and as much tar- 
tar as is directed for charcoal (n® 779). Mix this alkali 
well with four ounces of dried bullocks blood ; and put 
the whole in a crucible covered with a lid, in which 
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there is a ſmall hole, Calcine with a moderate heat, till 


the blood be reduced to a perfect coal; that is, till it e- 


mits no more ſmoke or flame capable of blackening any 


white bodies that are expoſed to it. Increaſe the 
fire towards the end, fo that the whole matter con- 


tained in the crucible ſhall be moderately, but ſen- 


ſibly, red. 


Throw into two pints of water the matter con- 
tained in the crucible, while yet red, and gave it half 


an hour's boiling : decant this firſt water; and pour 
more upon the black charry coal, till it becomes almoſt 


inſipid. Mix together all theſe waters; and reduce 
them, by boiling, to about two pints, f 
„ Diſſolve alſo two ounces of martial vitriol, and 
eight ounces of alum, in two pints of boiling water. 


Mix this ſolution when hot with the preceding lixivium 


alſo hot. A great efferveſcence will then be made: 
the liquors will be rendered turbid ; and will become 
of a green colour, more or leſs blue; and a precipi- 
tate will be formed of the ſame colour. 


means the precipitate will become of a fine blue colour, 
It is necellary to add rather too much of the ſalt than 
too little, and till itno longer increaſes the beauty of 
the precipitate, The next day waſh this blue, till the 
water comes off from it inſipid; and then gently dry it.“ 

Mr Gcoffroy was the firſt who gave any plauſible 


| | Filtrate, in 
order to ſeparate this precipitate; upon which pour 
ſpirit of ſalt, and mix them well together; by which 
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theory of this proceſs, or any rational means of im- ſroy's theo- 


other than the iron of the vitriol revived by the in- 
flammable matter of the alkaline lixivium, and per- 
haps a little brightened by the earth of alum ; that the 
green colour proceeds frem a part of the yellow fer- 
ruginous clax, or ochre, unrevived, mixing with the 
blue; and that the ſpirit of ſalt diſſolves this ochre 
more readily than the blue part; though it will diſ- 


proving it. He obſerves, that the Pruſſian blue is no ry. 


ſolve that alſo by long ſtanding, or if uſed in too large 


quantity. From theſe principles, he was led to in- 
creaſe the quantity of inflammable matter; that there 
might be enongh to revive the whole of the ferrugi- 
nous ochre, and produce a blue colour at once, with- 
out the uſe ofthe acid ſpirit. In this he perfectly ſuc- 
ceeded ; and found, at the ſame time, that the colour 
might be rendered of any degree of deepneſs, or light- 
neſs, at pleaſure, If the alkali is calcined with twice 
its weight of dried blood, and the lixivium obtained 
from i: poured into a ſolution of one part of vitriol to 


fix of alum, the liquor acquires a very pale blue co- 


lour, and depoſits as pale a precipitate. On adding 
more and more of a freſh ſolution of vitriol, the co- 
lour becomes deeper and deeper, almoſt to blackneſs, 


He imagines, with great probability, that the blue pip- 


ment, thus prepared, will prove more durable in the 
air, mingle more perſectly with other colours, and be 


leſs 


———— v A „ 
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534 | JT 


Iron leſs apt to injure the luſtre of ſuch as are mixed with 
or applied in its neighbourhood, than that made in the 
common manner; the tariuith to which common Pruſ- 
ſtan blue is ſubjeét, ſeeming to proceed from the acid, 
1164 Waich cannot be ſeparated by any ablution. 
Amuſing He takes notice of att amuling phenomenon which 
phenome- happens upon mixture, When the liquors are well 
non in the ſtirred together; and the circular motion, as ſoon as 
pollible, ſtopped ; ſome drops of ſolution of vitriol, 
(depurated, by long lettling), let fall on different parts 
of the ſurface, divide, ſpread, and form curious repre- 
ſentations of flowers, trees, thrubs, flying inſects, &c. 
in great regularity and perfection. Theſe continue 
10 or 12 minutes: and on ſtirring the liquor again, 
and dropping in ſome more of the ſolution of vitriol, 
arc ſucceeded by a new picture. 
This theory is confirmed by Mr Macquer, in a Me- 
moir printed in the year 1752. He obſerves, that 
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in this proceſs is fo great, as not only to cauſe the me- 
tal refiſt in a great mcaſure the action of acids, and 
become totally unaffected by the magnet ; but by a 
ſlight calcination it becomes entirely ſimilar to other 
iron, and is at once deprived of its blue colour, He 
further obſerves, that fire is not the only means by 
which Pruſſian blue may be deprived of all the proper- 
tics which diſtinguiſh it from ordinary iron. A very 
pure alkali produces the ſame effect. He has alſo diſ- 
covered, that the alkali which has thus deprived the 
Pruſſian blue of all the properties which diſtinguiſh 
it from ordinary iron, becomes, by that operation, 
entirely ſimilar to the phlogiſticated alkali uſed for 

the preparation of Pruſſian blue, 
By a more particular examination, he found, that 
the alkali might become perfectly ſaturated with the 
1163 colouring matter; ſo that, when boiled on Pruſſian 
Phlogiſti- blue, it extracted none of its colour, When the falt 
cated alka- Was thus perfectly ſaturated, it ſeemed no longer to 
Ji loſes its poſſeſs any alkaline qualities, If poured into a ſolution 
alkaline of iron in any acid, a ſingle, homogeneous, and perfect 
properties. precipitate, was formed ; not green, as in Dr Wood- 
ward's proceſs, but a perfect Pruſſian blue; which 
needed no acid to brighten its colour. A pure acid 
added to the alkali was not in the leaſt neutralized, 
nor in the leaſt precipitated the colouring matter. 
From hence Mr Macquer concludes, that, in the making 
of Pruſſian blue, vitriol is decompoſed ; becauſe the iron 
has a ſtrong attraction for the colouring matter, as 
well as the acid for the alkali ; and the ſumof the at- 
traction of the acid to the alkali, joined to that of the 
iron for the colouring matter, is greater than the ſingle 

1169 attraction of the acid to the metal. 

Farths do Another very important phenomenon is, that carths 
not attract have not the ſame attraction for this colouring matter 
the culour- that metallic ſubſtances have. Hence, if an alkali ſa- 
ng matter. turated with this colouring matter be poured into a ſo- 
lution of alum, no decompoſition is effected, nor any 
_ precipitate formed, The alum continnes alum, and 
the alkali remains unchanged. From this experiment 
Mr Macquer concludes that alum does not directly con- 
tribute to the formation of the Pruitan blue. The 
urpoſe he thinks it anfwers is as follows. Fixed al- 
9 lalts can never be perfectly ſaturated with phlo- 
giſtic matter by calcination ; alkalies, therefore, though 
calcined with inflammable ſubſtances, ſo as to make a 


rather neceſlary to dilute it. 
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proper lixivium for Pruſſian blue, remain ſtill alka. tron, 

line, Hence, when mixed with a ſolution of green 

vitriol, they form, by their purely alkaline part, a yel- 

low precipitate, ſo much more copious, as the alkali 

is lets ſaturated with phlogiſton. But nothing is more 

capable of ſpoiling the fine colour of the Pruſſian blue, 

than an admixture of this yellow precipitate; it is 

therefore neceſlary to add a quantity of alum, which 

will take up the greateſt part of the purely alkaline 

ſalt, and of conſequence the quantity of yellow fer- 

ruginous precipitate is much diminiſhed, But the 

carth of alum, being of a fine ſhining white, does not 

in the leaſt alter the purity of the blue colour, but is 

From all this it follows, 

that it is a matter of indifference whether the green 

precipitate is to be again diſſolved by an acid, or the 

alkaline part of the lixivium ſaturated with alum 

or with an acid, before the precipitate is formed. 

The latter indeed ſeems to be the moſt eligible me- 

thod. | 41 
Moſt alkalies obtained from the aſhes of vegetables, plue pro- 

being combincd, by their combuſtion, with a portion ducible 

of inflammable matter, are capable of furniſhing a from other 

quantity of Pruſſian blue, proportionable to the quan- alkalics, 

tity of colouring matter they contain, even Without 

the neceſſity of mixing them with a ſolution of iron; 


| becauſe they always contain a little of this metal Cif- 


ſolved, ſome of which may be found in almoſt all ve- 
getables ; therefore it is ſuſſicient to ſaturate them 
with an acid. Henckel obſerved the production of 
this blue in the ſaturation of the foſſile alkali, and re- 
commended to chemiſts to inquire into its nature, 1171 
The theories of Geoffroy, Macquer, &c. however, MrSchecle 
with reſpect to Pruſſian blue, have now given place to diſcovers 
that of Mr Scheele; who has examined the ſubſtance the colour- 
with the utmoſt care, and found the colouring matter rg rr 
to conſiſt of an extremely volatile ſubſtance, capable of blue. 
uniting with and neutralizing alkalies, but caſily ex- 
pelled from them by any other acid, cven by that of 1172 
tixed air, He begins his diſſertation on this ſubject Lixivium 
by obſcrving, that the ſolution of alkali calcined with ſanguinis 
dried blood, which he calls /ixivinm ſunguinis, by ex- Ioles its co- 
poſure to the air, loſes its property of precipitating ani. 4 
the iron of a blue colour; and that the precipitate thus Eu 64 | 
obtained 1s entirely foluble in the acid, In order to hy aig, 
determine whether the. air had thus undergone any 
change, he put ſome newly prepared lixivium into a 
glaſs veſlc] well fealed with roſin; but after ſome time 
finding no change on the lixiviim, or on the air con- 
tained in the veſſel, he began to think that this might 
be occaſioned by the abſence of fix cd air, which always 1173 
abounds in the open atmoſphere, though not in any Suppoted. 
confined portion of it, at leaſt in an cqual proportion. to ariſe 
Having therefore filled a glaſs veſlel with fixed air, he fronthe 
poured into it a little lixivium ſanpuinis ; and next day Bxce air 
found, that it threw down from green vitriol a preci- wee 
pitate entirely ſoluble in acids. With other acids he Lee 
obtained no precipitate. 1 AD 
On inverting the experiment, and mixing ſome The matter 
green vitriolwith lixivium ſanguinis, the mixture grew fixed by the 
yellow; and he found this addition capable of fixing addition of 
the colouring matter ſo that neither the acid of fixed ome hb 
air nor any other could expel it from the alkali, For 3 
having poured the mixture abovementioned into a ſo- um. 
lution of green vitriol, and afterwards ſuperſaturated 
| the 
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the lixivium with acid, he obtained a conſiderable quan- 
tity of blue. To the ſame lixivium ſanguinis, in which 
a {mall quantity of green vitriol was diſſolved, he after- 
wards added of the other acids ſomewhat more than 
was neceſſary for its ſaturation ; and though this was 
done, a conliderable quantity of Pruſſian blue was at- 
terwards obtained. Again, having precipitated a ſo- 
lation of green vitriol with alkali, and boiled thg pre- 
cipitate for ſome minutes in lixivium ſanguinis, part 
of it was diſſol ed: the filtered lixivium underwent no 
change when expoſed to the open air or to the aerial 
acid, and precipitated the ſoluſ ion ot vitriol of a blue; 


and though the lixiviam was ſuperſaturated with acid, 


1176 
But not 
neu high- 
ly dephlo- 
giſticated. 


+ BAER 
The coleur 
ing matter 
taken up 
by the air 
after it has 
been expel- 
led by 4* 
cids. 


1178 
The co- 
louring 
matter ex- 
pelled by 
diſtillation 
with vitri- 
olic acid. 


1179 
Attemps 


to procure 
the colour- 
ing matter 


by itſelf. 


and ſome green vitriol added, a very beautiful Pruſſian 
blue was obtained. This, however, will not hold when 
a perfectly dephlogiſticated calx of iron is employed, 
of which none can be diſſolved by the lixivium ſangui- 


nis; nor will any Pruſſian blue be obtained by preci- 


pitating with lixiviam ſanguinis a perfectly dephlogi- 
{ticated ſolution of iron in nitrous acid. 

To determine what had become of the colouring 
matter in thoſe experiments where it ſcemed to have 
been diſſipated, ſome lixivium ſanguinis was poured in- 
to a vellel filled with aerial acid. It was kept well 


corked during the night, and next day a picce of pa- 


per dipped in a ſolution of green vitriol was fixed to 
the cork, pencilling it over with two drops of a folu- 
tion of alkali in water. The paper was thus ſoon co- 
vered with precipitated iron; and on being taken out 
two hours afterwards, and dipped in muriatic acid, be- 
came covered with moſt beautiful Pruſſian blue, The 
ſame thing happened when lixivium ſanguinis ſuperſa- 
turated with vitriolic acid vas employed; for in this 
caſe alſo the air was filled with the colouring matter 
capable of being in like manner abſorbed by the calx 
of iron, But though from theſe experiments it is plain 
that acids expel this colouring ſubſtance from the 
lixiviam, a given quantity of air is only capable of 
receiving a certain quantity of it; for the ſame mix- 
ture removed into another veſſel imparts the colouring 
property to the air it contains according to its quan- 
tity, On putting perfectly dephlogiſticated calx of 
iron vpon the papers, no Pruſſian blue was formed; 
but the muriatic acid diilolved the calx entirely. 

Our author having now aſſured himſelf that acids 
rcally attract the alkali more than the colouring mat- 
ter, proceeded to try the effects of diſtillation. Ha- 
ving therefore ſuperſaturated ſome lixivium ſanguinis 
with vitriolic acid, he diſtilled the mixture in a glaſs 
retort with a gentle fire, When about one-third had 
paſſed over, he changed the receiver, and continued 
the operation till one half was diſtilled. The firſt pro- 
duct had a peculiar taſte and ſmell ; the air in the re- 
cciver was filled with colouring matter, and the aque- 
ous fluid was allo ſtrongly impregnated with it, as ap- 
pearcd by its forming a fine Pruſſian blue with phlogi- 
ſticated calx of iron. Part of it being expoſed to the 
open air for ſome hours, entirely loſt its power, and the 
product of the ſecond operation was no other than wa- 
ter mixed with a little vitriolic acid. 

The next ſtep was to procure, if poſſible, the co- 
louring matter by itſelf; and this he attempted to 
obtain from the Pruſſian blue, rather than the lixi- 

ium ſangninis, as he would thus not only avoid the 


vium 
troubleſome calcination of the alkali and blood, but 
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obtain the colouring matter im much larger quantity 
than could be done from the lixivium, On examining 
ſeveral kinds of this pigment, he found in them evi- 
dent marks of ſulphur, volatile alkali, vitriolic acid, and 
volatile ſulphurcous acid; all of which ſubſtances are to 
be found in the lixiviam ſanguinis as well as in that of 
ſoot, and adhere to the precipitate in the preparation 
of Pruſſian blue. Finding, however, that he could not 
obtain his purpolc by any kind of analyſis of theſe by 
fire alone, he had recourſe to a neutral ſalt uſed by 
chemiſts for difcovering iron in mineral waters. This 
is formed by digeſting cauſtic fixed alkali on Pruſſian 
blue, which effectually extracts the colour from it even 
in the cold, in a very ſhort time, and being neutralized, 
may caſily be reduced into a dry form. But it is not 


entirely to be depended upon for this purpoſe; for it 


always contains ſome iron which indeed is the medium 
of its connection with the alkali. The lixivinum ſan- 
guinis is preferable, though even this contains ſome 
iron, as well as the lixivium of ſoot; our author's ex- 
periments, however, were made with the neutral ſalt, 


tor the reaſon alrcady mentioned, | 


1 An ounce of the ſalt was diſſolved in a glaſs re- 
tort in four ounces of water, afterwards adding three 
drachms of concentrated vitriolic acid ; and the mix- 
ture was diſtilled with a gentle fire. The maſs grew 
thick as ſoon as it began to boil; from a great quan- 
tity of Pruſſian blue, a quantity of the colouring mat- 
ter appeared by the ſmell to penetrate the Jute: and 
part of it was abſorbed by the air in the receiver, as in 
former experiments. The diſtillation was continued 
till about an ounce had paſſed into the receiver. The 


blue maſs remaining in the retort was put into a ſtrain- 


er, and a picce of green vitriol put into the liquid 
which paſſed through; but by this laſt no Pruſſian 
blue was produced. The blue which remained in the 
filter was again treated with lixivium tartari : the ſo- 
lution freed from its ochre by filtration, and the clear 
liquor committed a ſecond time to diſtillation with vi- 
triolic acid, Pruſſiau blue was again ſeparated, though in 
ſmaller quantity than before, and the colouring matter 
came over into the receiver. After one third of the 


matter had paſſed over, that which had been obtained 


by the firſt diſtillation was added to it, the Prutlian 
blue was ſeparated from the lixivium in the retort, 
and extracted a third time. Some Pruſſian blue was 
formed again, though in much ſmaller quantity; whence 
it is apparent that Pruſſian blue may at laſt be totally 
decompoſed by means of alkali. Lime, or terra pon- 
deroſa, likewile extract the blue colour, and ſhow the 
ſame phenomena as alkali, ; 
With volatile alkali a compound, conſiſting of the 
alkali, iron, and colouring matter, 1s formed, which 
ſhows the ſame phenomena with that formed with 
fixcd alkali, 
diifolved in water, the liquor grows thick in conſe- 
quence of a ſeparation of Pruſſian blue, and volatile al- 
kali pailes over into the receiver. This volatile ſpi- 
rit is impregnated with the colouring matter; it is 
not precipitated by lime water; but green vitriol js 
precipitated by it; and on adding an acid, Pruſſian 
blue is formed. If a picce of paper, dipped in a ſo- 
Jution of green vitriol, be expoſed to the vapour of 
this alkali, it is ſoon decompoſed ; and if the ſame be- 


pencilled over with muriatic acid, it inſtantly becomes 


blue. 
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blue. On expoſing the liquor to the open air, it all 
evaporates, leaving pure water behind. 

As in all the operations with vitriolic acid hitherto 
related, ſome ſmall quantity of it paſſes into the re- 
ceiver, our author ſhows how to deprive the colouring 
matter, of that vitriolic taint. For this purpoſe no- 
thing more is neceſſary than to put a little chalk into 
the matter, and rediſtil it with a very gentle heat; the 
acid unites with the chalk, and the colouring matter 


goes over in its greateſt puricy. In order to hinder, 


as much as poſlible, the eſcape of the volatile colour- 
ing matter through the lute, he makes uſe of a ſmall 
recciver, patting into it a little diſtilled water, and 
placing it fo that the greater part ſhall be immerſed 
in cold water during the operation, The water im- 
pregnated with this colouring matter has a peculiar 
but not difagreeable ſmell, a taſte ſomewhat approach- 
ing to ſweet, and warm in the mouth, at the ſame 
time exciting cough. When rectified as above direct- 


ed, it appcars to be neither acid nor alkaline; for it 


neither reddens paper dyed with lacmus, nor docs it re- 
ſtore the colour of ſuch paper after it has been made 
red; but it renders turbid the ſolutions of ſoap and 
hepar ſulphuris, The ſame liquor mixed with fixed 
alkali, though it contains a ſuperabundance of colour- 
ing matter, reſtores the blue colour of paper reddened 
by. att acid, By diſtillation to dryneſs, there goes 
over a part of the colouring matter which diſengages 


jtſelt from the alkali ; the reſiduum is ſoluble in water, 
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and has all the properties of the beſt lixivium ſangui— 
nis; but, like the trne lixivium, it is decompoſed by 
all the acids, even by that of fixed air. With cauſtic 
volatile alkali it forms a kind of ammoniacal falt; 
which, however, always ſmells volatile, though the co- 
louring matter be in ever ſo great proportion, By 
diſtillation the whole inſtantly riſes, and nothing but 
pure water is left in the retort, | 

Magneſia precipitated from Epſom ſalt by canſtic 
volatile alkali, was diſſolved in the colouring matter by 
allowing them w ſtand together for ſeveral days in a 
warm cloſe bottle, On expoſure to the open air, the 
magneſia ſeparated from it by its ſuperior attraction 
for acrial acid, and formed on the ſurface of the 
water a pellicle like that of cream of tartar. This 
ſolution was likewiſe decompoſed by alkalics and lime- 
watcr, 

The colouring matter diſſolves but a very ſmall 
quantity of terra ponderoſa, which may be after- 
wards precipitated by vitriolic and even by aerial 


acid. 


Pure clay, or the baſis of alum, is not attacked by 
it. Lime is diſſolved in a certain quantity. The ſu— 
perabundant portion ſhould be ſeparated by filtration; 
and as the liquor contains, beſides the combined lime, 


the portion which water itſelf is able to take up, in 
order to free it from this, preciſely the ſame quantity 


of water impregnated with aerial acid is to be added 
as is requiſite for precipitating an equal quantity of 
lime-water. The colouring matter, thus ſaturated 
with lime, 1s to be filtered again, and then to be pre- 
ſerved in a well cloſed bottle to prevent the acceſs of 


fixed air. This ſolution is decompoſed by all the 


acids, and by the pure or cauſtic alkalies. By diſtilla- 
tion the colouring matter riſes, and nothing but pure 
Ume is left in the retort.— This ſolution of lime ap- 
_ h =_ | 


ty of green vitriol be put into the precipitating liquor, 


pears to our author to be ſo perfectly ſaturated, that he Iron, 
employed it in preference to any other in the experi» X—_—_—— 
ments he made ou metals, and which we arc now about The 2 
to relate. | on af lime 
From the trials made by Mr Scheele, it appears the moſt 
that the colouring matter has no effect upon any me- proper ſor 
tal or metallic ſolution, excepting thoſe of filver and experi- 
quickglver in nitrous acid, and that of iron in fixed Ment' on 
air. The firſt is precipitated in a white powder: the 1 
ſecond in a black one; and the third aſſumes a ſea- gil? 

; Silver 
green colour, which afterwards turns to blue, With quickſilyer, 
metallic calces it produces the following phenoniena. and iron 
1. Gold precipitated by acrated alkali becomes white, Precipita- | 
2. The fixed air is diſengaged from a precipitate of we by the 
lilyer with a ſlight efferyelcence. 3. Calx of mercury utter. 
is diſſolved, and yields cryſtals by gentle evaporation. 1792 
4. The calx of copper precipitated by acrated alkali Its effeg 
efterveſces, and aſtumes a faint citron colour. 5. Calx of on metal- 
iron precipitated from its ſolution in the vitriolic acid lic calces; 
by the ſame alkali, efterveſces, and aſſumes a dark blue 
colour. 6. Precipitated cobalt ſhows ſome ſigns of 
eficrycſcence, and changes into a yellowiſh brown co- 
lour. The other calces are not acted upon, | 1793 

The precipicating liquor aboyementioned, poured On metal 
into metallic ſolutions, produces the following appear- lic ſolu- 
ances by means of double elective attraction. 1. Gold dens. 
1s precipitated of a White colour, but by adding a ſu- 
perabundant quantity of the precipitating liquor the 
calx is rediſſolved. The ſecond ſolution is colourleſs 
as water. 2. Silver is precipitated in form of a white 
ſubſtance of the conſiſtence of cheeſe ; by adding more 
of the liquor the precipitate is rediſſolved, and the ſo- 
lation is not decompoſed cither by ſal ammoniac or 
marine acid. 3. Corroſive ſublimate apparently un- 
dergoes no change, though it is in reality decom- 
pounded ; the calx being diflolved in the colouring 
matter. Mercury diflolved in the nitrous acid without 
heat, 1s precipitated in form of a black powder. 4. 
The ſolutions of tin and biſmuth are precipitated, but 
the calx is not ated upon by the colouring matter. 
5. The ſame effects are produced on the ſolution of 
butter of antimony, as well as on that of well de- 
phlogiſticated calx of iron. 6. Blue vitriol is preci- 
pitated of a yellow citron colour: if more of the pre- 
cipitating liquor be added, the precipitate is redif- 
ſolved into a colourleſs liquor and a colourleſs ſolu- 
tion of the ſame calx is likewiſe obtained by volatile 
alkali. On adding more of the ſolution of blue vi- 
triol, the ſolution likewiſe diſappears, and the liquor 
aſſumes a green colour, Acids diſſolve a portion of 
this precipitate, and the remainder is white. The 
muriatic acid diſſolves the precipitate completely, but 
lets it fall again on the addition of water. 7. The ſo- 
lution of white vitriol yields a white precipitate, which 
is not rediſſolved by addition of the precipitating li- 
quor, but is ſoluble in acids. Theſe ſolutions ſmell 
like the colouring matter, which may be ſeparated 
from them by diſtillation. 8. Green vitriol is preci- 
pitated firſt of a yellowiſh brown colour, which ſoon 
changes to green, and then becomes blue on the ſur- 
face. Some hours afterwards the precipitate ſubſides 
to the bottom of the veſſels, and then the whole mix- 
ture turns blue ; but on adding any acid the preci- 
pitate becomes inſtantly blue, If a very ſinall quanti- 


the 
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lron, the precipitate is entirely diſſolyed, and the whole aſ- 
◻ ſumes a yellow colour. 7. Solution of cobalt lets 
fall a browniſh yellow precipitate, which is not diſ- 
| ſolved by adding more of the precipitating liquor, 
neither is it ſoluble in acids. By diſtillation the co- 
louring matter goes over into the recciver, 


ID. ige Laſtly, our author undertook an inveſtigation of the 
nion of the conſtituent parts of the colouring matter itſelf ; and 


conſtituent in this he ſucceeded in ſuch a manner as muſt do ho- 
part of the nour to his memory, at the ſame time that it promiſes to 
colouring be areal and laſting improvement to ſcience, by ſhow- 


matter. ing a method of preparing this valuable pigment with- 
4 out that nauſcous and horrid ingredient, blood, which 
1 is now uſed in great quantities for that purpoſe.— His 


bility of the firſt hint concerning this matter ſeems to have been 
colouring taken from an obſervation of the air in his receiver 
matter. accidentally taking fire from the neighbourhood of a 
candle. It burned without any exploſion, and he 

was able to inflame it ſeyeral times ſucceſſively, Wiſh- 
ing to know whether any fixed air was contained in 
the colouring matter, he filled a retort half full of 
the liquor containing the colouring matter, and ap- 
plying a receiver immediately after, gave the retort 
a briſk heat. As ſoon as the receiver was filled with 
thick vapours of the colouring matter, he disjoined it, 
and, inflaming the vapour by a little burning ſulphur 
Introduced into the cavity, found that the air which 
1196 remained threw down a precipitate from lime-water. 
Aerial acid Hence (ſays he) it may be concluded, that the aerial 
and phlo- acid (4) and phlogiſton exiſt in this colouring matter.“ 
gilton ſup- It has been aſſerted by ſeveral chemiſts, that Pruſ- 
panes. ſian blue by diſtillation always yields volatile alkali.— 
rrg1 To determine this, Mr Scheele prepared ſome exceed- 
Pruſſian ingly pure from the precipitating liquor abovemen- 
blue yields tioned and green vitriol ; diſtilling it afterwards in a 


volatile al- gJaſs retort, to which he adapted a receiver contain- 


kali by di- ing a little diſtilled water. The operation was con- 
Rillation. tinued till the retort became red-hot. In the re- 
ceiver was found the colouring matter and volatile 

alkali, but no oil; the air in the receiver was im- 
pregnated with aerial acid, and the ſame colouring 

1193 matter; the reſiduum was very black, and obeyed the 
Appearan- magnet. On ſubſtituting, inſtead of the Pruſſian blue, 
ces on di- the precipitates of other metallic ſubſtances preci- 
ſtilling o. pjtated by the Pruſſian alkali, the reſalts were: 
ther preci- 1. The yellowiſh brown precipitate of cobalt yield- 
28 ed the very ſame products with Pruſſian blue it- 
down by ſelf ; the reſiduum in the retort was black. 2. The 
Pruſſian yellow precipitate of copper took fire, and emitted, 


alkali, from time to time, ſparks during the diſtillation. It 


produced little colouring matter, but a greater quan- 
tity of aerial acid and volatile alkali than had been ob- 
tained by the former Procpymes: A ſublimate aroſe 
in the neck of the retort, but in too ſmall a quantity 
to make any experiment; the reſiduum was reduced 
copper. 3. The precipitate of zinc yiclded the ſame 
with Pruſſian blue. 4. That of ſilver yielded like- 
wiſe volatile alkali and fixed air, but chiefly colour- 
ing matter; a ſublimate containing ſome ſilver aroſe 
into the neck of the retort ; the reſiduum was reduced 
Vor. IV. 
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ſilver. 5. Calx of mercury cryſtallized by means of Iron. 

the colouring matter, yielded ſome of that matter, "Va 

but ſcarce any mark of volatile alkali. Some mercury, 

with a portion of the original compound, aroſe in the 

neck of the retort, 119 
From theſe experiments Mr Scheele concluded, that 1 

the colouring matter of Pruſſian blue was compoſed contained 

of volatile alkali and an oily matter, He was con- in the co- 

firmed in his conjeQure, by obtaining Pruſſian blue louring 

from green vitriol and ſpirit of hartſhprn recently di- ter. 

ſtilled on the addition of muriatic acid. The ſame 

product was obtained by means of the volatile ſpirit 


drawn from ox's blood; ſo that nothing now remain- 


ed, but to imitate theſe natural proceſſes by artificial- 1200 

ly combining the two ingredients together. For yaſucceſs- 

this purpoſe he diſtilled a mixture of volatile ſalt ful at- 

and unctuous oi]; a mixture of the ſame alkali with tempts to 

animal fat, and with oil of turpentine ; a mixture of Prepare it 

quick-Jime, ſal ammoniac, and auxunge, with others 2 

of a ſimilar Kind ; but in vain. He began therefore to 

conclude, that as long as the volatile alkali contained 

any water, it could not enter into an union ſufficiently 

intimate with the other principles to form the colour- 

ing matter ; and finding alſo that the coal of blood, 

mixed with ſalt of tartar, yielded very good lixivium 

ſanguinis, he concluded that no oily matter was ne- 

ceſſary for the ſucceſs of the experiment. 1201 
Thus was our author led to make the follow- True me- 

ing deciſive trials, which at once accompliſhed his thed of 

purpoſe, and ſhowed the truth of the principles he lad forming it. 

aſſumed. Three table-ſponfuls of charcoal powder 

were mixed with an equal quantity of alkali of tar- 

tar, and the mixture put into a crucible, A ſimilar 

mixture was put into another crucible, and both put 

into a fire, and kept red-hot for about a quarter of an 

hour. One of them was then taken out, and the 


contents thrown, while perfectly red-hot, into eight 


ounces of water. At the ſame time he put into the 

other quantity an ounce of ſal ammoniac in ſmall 
pieces, agitating the whole briſkly together, and 
taking care at the ſame time to pull. the ſal ammo- 

niac er towards the bottom of the crucible, Which 

he replaced in the fire. Obſerving in two minutes at- 

ter, that no ammoniacal vapours aroſe, the whole 

maſs was thrown, when red-hot, into eight ounces 

of water. The former lixivium, into which no fal 
ammoniac had been put, yielded no Pruſſian blue; but 

the latter ſhowed the ſame phenomena with the beſt 
Iixivium ſanguinis, and produced a great quantity of 
blue. By mixing plumbago with the alkali inſtcad 

of charcoal, a tolerable lixivium was obtained. 1 

« From theſe experiments (ſays Mr Scheele), it Volatile al- 


appears, that the volatile alkali is capable of uniting kali capa- 


with the carbonaceous matter, after it has been ſub- ble of uni- 
tilized by a ſtrong heat; that it thus acquires the re- ting with 
markable property of combining ſo firmly with ſalt of ps 95g 
tartar as to be able to ſuſtain x moſt violent degree BO 
of heat; and when this lixivium is diſſolved in water, to ſuſtain a 
there is obtained lixivium ſanguinis, as it is called. — great de- 
It is now caſy to explain what happens in the diſtil- gree of 
| 7 * lation beat. 


ti. th 


EI I" i r 


3 


(a) This reaſoning ſeems not to be ſufficiently concluſive ; for Jate experiments have ſhown that inflanima- 
tion is generally attended with the production af fixed air, which could not be proved to have an exiſtence ei- 


ther in the materials or common atmoſphere before, 
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Iron; lation of Pruſſian blue, as well as that of the other 
w—— ovcncentioned metallic precipitates.— In the diſtil- 
4 1293 lation of Pruſſian blue, for inſtance, the calx of iron 

ppearan- 097% 1 | 
ces on di- attrafts a portion of phlogiſton from the colouring 
ſtilling matter. The acrial acid being thus diſengaged, muſt 
Pruſſian go over into the receiver with the volatile alkali, which 
blue ac - js ſet free at the ſame inſtant ; but as the calx of iron 
3 in the heat of this diſtillation cannot unite with more 

E phlogiſton, a portion of the colouring matter, not 

decompoſed, maſt likewiſe ariſe, If the calx of iron 
could combine with the whole of the phlogiſton, there 

1204 would come nothing over into the reciever but aerial 
Colouriug acid and volatile alkali. In order to prove this, I 
matter diſtilled a mixture of ſix parts of manganeſe finely 
kept from poydered, and one part ot pulverized Pruſſian blue, 
ring by and obtained —_— but acratcd volatile alkali, with- 


manganeſc. : 
3 out the leaſt mark of colouring matter.“ 


The co- Mr Schecle further remarks, that this colouring 
Jouring matter may probably be obtained in an acrial form, 


matter can though he had not been able to do ſo, It is alſo 
ſcparate worth notice, that, excepting the ſolutions of ſilver 


only mer- , : # 1 
0 1 ro 
cnry and and mercury in nitrous acid, the colouring matter of 


filver from a 
their ſolu- ſingle clective attraction. Now, as we know that 


tion in ni- Pruſſian blue is not ſoluble in acids, it naturally fol- 
trous acid. lows, that the colouring matter has a greater aſſinity 
with iron than acids have, notwithſtanding there is 
no precipitation perceived when this matter is mixed 
with the ſolution of vitriol of iron. It may not be 
eaſy (ſays Mr Schecle) to give a ſatisfactory cxplana- 
1206 tion of this phenomenon.” “ „ 
Nitre alka- Iron deflagrates with nitre, and renders the ſalt al- 
lized by Kkaline and canſtic. A part of the iron is thus render- 
iron. ed ſoluble, along with the alkalized ſalt. A mixture 
of equal parts of iron filings and nitre, injected into a 


ſtrongly heated crucible, and, after the detonation, - 


thrown into water, tinges the liquor of a violet or 
parpliſh blue colour, This ſolution, however, is not 
permanent. Though the liquor at firſt paſſes through 
a filter, without any ſeparation of the iron; yet, on 
ſtanding for a few hours, the metal falls to the bot- 
tom, in form of a brick-coloured powder. Volatile 
alkalies inſtantly precipitate the iron from this fixed 
1207 alkaline ſolution. 
Tron linge Iron readily unites with ſulpbur ; and when com- 


we = bined with it, proves much eaſier of fuſion than by 
| pau Ano itſelf, A mixture of iron filings and ſulphur, moiſten- 


weoully, _ ed with water, and preſſed down cloſe, in a few hours 
©... ſwells and grows hot; and, if the quantity is large, 
_ burſts into flame. | 
By cementation with inflammable maters, iron im- 
bibes a larger quantity of phlogiſton ; and becomes 
much harder, leſs malleable, and more fuſible. It is 
then called ffee/, See METALLURGY, and STEEL. 


535. LEAD. 


Lab is a pale or livid-white metal, ſoon loſing its 


brightneſs in the air, and contracting a blackiſh or 

greyiſh aſh-colour. It is the ſofteſt and moſt flexible 

of all metallic bodies; but not ductile to any great de- 

1203 Frce, either in the form of wire or leaf; coming far 
Has very ſhort, in this reſpect, of all other metals. It has alſo 


little tena= the leaſt tenacity of all metallic bodies; a leaden wire 
cu. I | | | | 


Pruſſian blue is not able to decompole any other by a 


of „„ of an inch diameter being capable of ſapporting Lead. 

only 29; pounds, Lead has, however, a conſiderable —w—— 

ſpecitic gravity ; loſing, when immerſed in water, be- 

tween % and „, of its weight. It is of all metals the 1209 

moſt fulible, excepting only tin and biſmuth. The Sheets lcd, 

plumbers caſt thin theers of lead upon a table or mould, 

covered with a woollen, and above this with a linen, 

cloth, without burning or ſcorching the cloths. The 

melted lead is received in a wooden caſe without a 

bottom; which being drawn down the ſloping table 

by a man on each fide, leaves a ſheet of its own width, 

and more or leſs thin according to the greater or leſs 

cclerity of its deſcent, For thick plates, the table is 

covered over with moiſtened ſand, and the liquid me- 

tal conducted evenly over it, by a wooden ſtrike, 

which bears on a ledge at each ſide. 1210 
Some have preferred, for mechanic uſes, the milled Advanta- 

lead, or flatted ſheets, to the caſt ; as being more equal, ges of mil- 

ſmooth, and ſolid. But whatever advantage of this led lead 

kind the milled fort may appear to have at firſt, they Pecarious. 

are not found to be very durable. When the lead 

is ſtretched between the rollers, its cavities muſt ne- 


ceſlarily be enlarged. The particles of metal that 


may be ſqueezed into them can have no union or ad- 
heſion with the contiguous particles; and of conſe- 
quence, muſt be liable, from bending, blows, jarrs, 
&c. to ſtart out again, and leave the maſs ſpongy and 
porous, | 1211 
Lead yields the dulleſt and weakeſt ſound of all me- Rendered 
tallic bodies. Reaumer obſerves, that it is rendered ſo- ſonorous, 
norous by caſting a ſmall quantity into a ſpherical or 
elliptical ſegment, as in the bottom of an iron-laddle ; 
from hence he conjectures, that the ſound of the ſo- 
norous metals might be improved for the bells of 
clocks, &c. by giving them a ſimilar form. 
Though this metal very ſoon loſes its luſtre, and tar- 
niſhes in the air, it reſiſts much longer than iron or 
copper the combined action of air and water, before 


it is decompoſed or deſtroyed ; and hence it is exceed- 


ingly uſeful for many purpoſes to which theſe metals 1212 
can by no means be applied. When juſt become fluid, Calcined. 
lead looks bright like quickfilver ; but immediately 
contracts a variouſly coloured pellicle on the ſurface. 
If this is taken off, and the fire continned, a freſh pel- 
licle will always be formed, till the metal is by degrees 
changed into a duſky powder or calx. The injection 
of a little fat, charcoal-powder, or other inflammable_ 
matter, prevents this change, and readily revives the 
calx into lead again. It is ſaid, that lead, recovered 
from its calces, proves ſomewhat harder and whiter 
than at firſt, as well as leſs ſubject to tarniſh in the 
air, | | 

The blackiſh calx or aſhes of lead become of a very 1 
different appearance if che calcination is continued 
with a fire ſo moderate as not to melt them, and par- 
ticularly if expoſed to flame. By this treatment it is 
ſaid that they become firſt yellow; then they are call- 
ed aſſicot or yellow lead. This colour becomes gra- 
dually more and more intenſe, till at laſt the calx is of 


a deep red; and then is called minium or red lead; 


but it is certain, that by proper management this caJx 
never becomes yellow, aſſuming a reddiſh colour from 
the beginning. Too preat a heat makes it irrecover- 
ably yellow, It can be more caſily prepared without 

| —— 
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Lead. 


expoſure to the flame. The degree of heat neceſſary 


for converting it into miuium is between 600 and 700 


„ T3574 
Litharge. 


1215 


Phenome- 


na with o- 
ther me- 


tals. 


of Fahrenheit. | 
It inſtead of keeping this calx in a continued mo- 


derate heat, it be ſuddenly fuſed, the matter then puts 


on a foliated appearance, changing to a dull kind 
of brick-colour waca powdered, and is then called 1 
tharge. Moſt of this ſubſtance is produced by rehning 
ſilver with lead (ſee RErininG): and is of two Kinds, 
white and red. Theſe two are dittinguithed by the 
na nes of /itharge of geld, and litharge of ſilver. The 
moſt perfect is that called /itharge of geld the pale 
ſort contains a conliderable proportion of lead in its 


metallic ſtate; and even the higheſt coloured litharge 


is ſeldom free from a little metallic lead, diſcoverable 


and ſeparable by melting the maſs in a crucible ; when 


the lead ſubſides to the bottom. 

Lead mingles in fuſion with all the metals except 
iron, with which it refuſes any degree of union as 
long as the lead preſerves its metallic form. On con- 
tinuing the fire, the lead, ſcorifying or calcining, ab- 
ſorbs the phlogiſtic principle of the iron, and conſe- 
quently promotes the calcination of that metal ; both 
being at length reduced to calces. The fuſible calx of 
lcad ealtly unites with the calx of iron, and both melt 


together into an opaque brown or blackith glaſs. Cop- 
per does not unite with melted lead till the fire is rai- 


{ed ſo high as to make the lead ſmoke and boil, and 
of a bright red heat. Pieces of copper, now thrown 
in, ſoon diflolve and diſappear in the lead: the nix- 
ture, when cold, is brittle, and of a granulated tex- 


ture, The union of theſe two metals is remarkably 


light. If a mixture of copper and lead is expoſed 
to a fire no greater than that in which lead melts, 


the lead almoſt entirely runs off by itſelf ; a ſepa- 


be ſeorified, and melted out, by a fire conſiderably leſs. 


red heat. 


out with the lead, but the gold will not. 


ration of which no other example is known. What 
little lead is retained in the pores of the copper, may 


than is ſafficient to fuſe copper. If any of the copper 
is carried off by the lead, it ſwims unmelted on the 
ſurface, | 

Gold and ſilver are both diſſolved by lead in a light 
They are both rendered extremely brittle 
by the minuteſt quantity of this metal; though lead is 
rendered more ductile by a ſmall quantity of either of 
them. In cupellation, a portion of lead is retained by 
gold, but ſilver parts with it all. On the other hand, 


1a its eliquation from copper, if the copper contains 


any of the precious metals, the ſilver will totally melt 
The attrac- 
tion of lead to copper, however ſlight, is greater than 


that of copper to iron: a mixtnre of copper and iron 


being boiled in melted lead, the copper 1s imbibed by 
the lead, and the iron thrown up to the top. Silver 
is in like manner imbibed from iron by lead; whilſt 
tin, ou the contrary, is imbibed from lead by iron. 
If two mixtures, one of lead and tin, and another of 
iron and filyer, be melted together, the reſult will be 
two new combinations, one of the tin with the iron at 
the top, the other with the lead and filver at the bot- 
tom: how carefully ſocver the matter be ſtirred and 
mixed in fuſton, the two compounds, when grown 
cold, are found diſtinct, fo as to be parted with a blow. 


This metal is ſoluble in alkaline lixivia and expreſ- 


both properties in a very eminent Pe 
lead, notwithſtanding its flexibility and 
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ſed oils. Plates of lead boiled in alkaline lixivia, have 
a ſmall part diſſolved, and a conſiderable quantity cor- 
roded : the ſolution ſtains hair black. Lead, ſuſed 
with fixed alkaline ſalts, is in part corroded into a 
dark-coloured ſcoria, which partially diflolves in wa- 
ter. Expreſled oils diflolve the calces of lead, by boil- 
ing, in ſuch large quantities as to become thick and 
couſiſtent: hence plaſters, cements for water-works, 
paint for preſerving nets, &c. Acids have a greater 
affinity with leads than oils have. If the common pla- 
iter, compoſed of oil and litharge, be boiled in diſtil- 
led vinegar, the litharge will be diſſolved, and the oil 


539 
Tin. 
—— ww 
1216 
Soluble in 
alkalies and 
in oils, 


—— 


thrown up to the top. The oil thus recovered, proves 


ſoluble like eflential oils in ſpirit of wine; a plieno- 
meuon firſt taken notice of by Mr Geoffroy. 


$6. T 1x. 


Tue colour of this metal reſembles filyer, but is 


ſomewhat darker. It is ſofter, leſs elaſtic, and ſo- 


norous, than any other metal except lead. When 
bent backwards and forwards, it occaſions a crackling 
found, as if torn aſunder. It is the lighteſt of all the 


mallcable metals, being little more than ſeven times 


ſpecifically heavier than water. The tenacity of its 
parts alſo is not very conſiderable; a tin wire of ,, 


pounds. | 

Tin is commonly reckoned the leaſt ductile of all 
metals except lead ; and certainly is ſo, in regard to 
ductility into wire, but not in regard io extenſibility 
into leaves. Theſe two properties ſcem not to be ſo 
much connected with one another as is generally ima- 
gined. Iron and ſteel may be drawn into very fine. 
wire, but cannot be beat into leaves. 
other hand, may be beat into may 


thin leaves, bur 
cannot be drawn into wire: gol 


and ſilver poſſeſs 


oftneſs, can- 
not be drawn into fine wire, or beat into thin leaves. It 


of an inch diameter being able to ſupport only 494 


1217 
Capable of 
being beat 
into thin 
leaves. 


Tin, on the 


whillt 


melts the moſt eaſily of all the metals; about the 


43oth degree of Fahrenheit's thermometer. Heated 


till almoſt ready to melt, it becomes ſo brittle that 


large blocks may be eaſily beat to pieces by a blow. 
The purer ſort, from its facility of breaking into long 
ſhining pieces, is called grain-tin. Melted, and nim- 
bly agitated at the inſtant of its beginning to congeal, 
it is reduced into ſmall grains or powder. 

With the heat neceſſary for fuſion, it may alſo be 
calcined ; or at leaſt fo far deprived of its phlogiſton 
as to appear in the form of a grey calx, which may 
be entirely reduced to tin by the addition of inflam- 
mable matter, The calcination of tin, like that of 
lead, begins by the melted metal loſing its brightneſs, 
and contracting a pellicle on its ſurface. If the fire is 
raiſed to a cherry-red, the pellicle ſwells and burſts, 
diſcharging a ſmall bright flame of an arſenical ſmell. 
By longer continuance in the fire, the metal is con- 
verted firſt into a greyiſh, and then into a perfectly 
white calx, called putty, which is uſed for poliſhing; 
glaſs and other hard bodies. 

The calx of tin is the moſt refractory of all others. 


1218 
Calcincd. 


Even in the focus of a large burning mirror, it only 


ſofteus a little, and forms cryſtalline filaments. With 


2 7 2 glaſs 
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Tin, glaſs of biſmuth, and the ſimple and arſenicated glaſſcs 
of lead, it forins opaque milky compounds. By this 
property it is firted for making the baſis of the im- 
perfect glaſſes called enamels ; (lee GLass and Exa- 
MEL). The author of the Chemical Dictionary re- 
lates, “ that having expoſcd very pure tin, ſingly, to a 
fire as ſtrong as that of a glaſs-houſc furnace, during 
two hours, under a muffle, in an uncovered teſt, and 
having then examined it, the metal was found covered 
with an cxccedingly white calx, which appcared to 
have formed a vepetation ; under this matter was a 
reddiſh calx, and au hyacinthine glaſs ; and laſtly, at 
the bottom was a piece of tin unaltered, The expe- 
riment was ſeveral times repeated with the ſame ſuc- 
ceſs.“ | 8 

Nitre deflagrates with tin, and haſtens the calcina- 
tion of this as well as of other imperfect metals. The 
vapours which riſe {rom tin, by whatever method it 
is calcined, have generally an arſcnical ſmell. Tin 


1219 
Aſſinity of 
tin with 

arſcnic, 


melted with arſenic falls in great part into a whitiſh 


calx ; the part which rem ins uncalcined proves very 
brittle, appears of a white colour, and a ſparkling 
plated texture, greatly reſembling zinc. The arſenic 
15 ſtrongly retained by the tin, fo as ſcarcely to be ſepa- 


rable by any degree of fire; the tin always diſcover- - 


ing, by Its augmentation in weight, that it holds a por- 

tion of arſenic, though a very intenſe fire has been 

nſed, Hence, as the tin ores abound in arſenic, the 

85 common tin is found alſo to participate of that mi- 
1220 neral, | | | 

Arſenic ſ- Henckel diſcovered a method of ſeparating actual 

parable arſenic from tin; namely, by flowly ditiolving the tin 

from tin. in eight times its quantity of an aqua-regia made with 

ſal ammoniac, and ſetting the ſolution to evaporate in 

a gentle warmth : the arſenic begins to concrete whilſt 

the liquor continues hot, and more plentifully on its 

growing cold, into white cryſtals, M. Margraaf, in 

the Berlin Memoirs for 1746, has given a more par- 

ticular account of this proceſs. He obſerves, that the 

white ſediment which at firſt ſeparates during the diſ- 

ſolation, is chiefly arſenical; that Malacca tin, which 

is acconnted one of the pureſt ſorts, yielded no leſs 

than ; th its weight of arſenicalcryſtals ; that ſome ſorts 

iclded more ; but that rin extracted from a particular 

kind of ore, which contained no arſenic, afforded none. 

Thatrhecryſtals were truly arſenical, and appeared from 

their being totally volacile; from their ſubliming (a 

little fixed alkaline ſalt being added to abſorb the 

acid) into a colourleſs pellucid concrete; from the 

ſublimate, laid on a heated copper-plate, exhaling in 

fumes of a garlic ſmell ; from its ſtaining the copper 

white; and from its forming, with ſulphur, a com- 

rnd fimilar to the yellow or ſulphurated arſenic. 


le found that the arſenic was ſeparable alſo by means 


of mercury; an amalgam of tin being long triturated 

with water, and the powder which was waſhed off 

committed to diſtillation, a little mercury came over, 

r22r and bright arſenjcal flowers aroſe in the neck of the 

Dr Lewis's retort, Dr Lewis obſcrves, that the crackling noiſe 

obſerva- of tin in bending may poſſibly ariſe from its arſenic ; 

— as thoſe operations which are ſaid to ſeparate arſenic 
from the metal, likewiſe deprive it of this property. 

Tin may be allayed, in any proportion, with all me- 

mals by folfon : but it abſolutely deſtroys their ductility, 
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and of all known bodies, gold and platina excepted ; winterthan 


ted by mercury, | 
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and renders them brittle, as in bell metal; whence this Mercury 
metal has obtained the name of diabolus metallorum. or quick- 
Iron is diflolyed by tin in a heat far leſs than that in ver. 
which iron itſelf melts; the compound is white and 1222 
brittle, Iron added to a mixture of lead and tin, takes Injuriousto 
up the tin, leaving the lead at the bottom; and in like other me- 
manner, if lead, tin, and ſilver, are melted together, tals. 
the addition of iron will abſorb all the tin, and the tin 
only, Hence an eaſy method of purifying filyer from 
tin, | | | 1223 
Tin notwithſtanding it is, like lead, ſoon deprived Not liable 
of its luſtre by expoſure to the air, is nevertheleſs to ruſt. ; 
much leſs liable to ruſt than either iron, copper, or 
lead; and hence is advantageou'ly uſed for covering 
over the inſides of other mctalline yeilels. The amal- 
gam of mercary and tin is employed to cover one of 
the ſurfaces of looking-glaſſes; by which they are ren- 
dered capable of reflecting the rays „f light. The 1224 
amalgam alſo, mixed with ſulphur and ſal ammoniac, Aurum 
and ſet to ſublime, yields a ſparkling gold- coloured moſaicum. 
ſubſtance called aurum moſaicum ; Which is ſometimes 
uſed as a pigment. This preparation is commonly 
made from quickſilver and tin, of cach two parts, 
amalgamated together; and then thoroughly mixed 
with ſulphur and fal ammoniac, of cach one part and 
a half, The mercury and ſulphur unite into a cinna- 
bar, which ſablimes along with the fal ammoniac; 
and, after ſublimation, the aurum moſaicum remains 
at the bottom. | 
Sulphur may be united with tin by fuſion ; and forms 
with it a brittle maſs, more difficulily fuſible than pure 
tin. Sulphur has, in this reſpect, the ſame effect up- 
on tin as upon lead. The allay of tin leſſens the fuſi- 
bility of theſe very fuſible metals, while it increaſes 
the fuſibility of other difficultly fuſible metals, as iron 


and copper. 


+$ 7. MERcuRyY or QUICKSILVER, 


MErrcuRY is a fluid metallic ſubſtance, of a bright 
filyer colour, reſembling lead or tin when melted ; en- 
tirely void of taſte and ſmell; extremely diviſible; and 
congealable only in a degree of cold very difficultly 
produced, in this country, by art (ſee Corp and Con- 1225 
GELATION). It is the moſt ponderous of all fluids, Heavier in 


its ſpecific gravity being to that of water nearly as 14 in ſummer. 
to 1. It is found to be ſpecifically heavier in winter 
than in ſummer by 25 grains in 11 ounces 
Neither air nor water, nor the united action of theſe 
two, ſegm to make any impreſſion upon mercury: nor 
is it more ſuſceptible of ruſt than the perfect metals, 
Its ſurface, nevertheleſs, is more quickly tarniſhed 
than gold or filver ; becauſe the duſt which floats in 
the air, quickly ſeizes on its ſurface, The watery va- 
pours alſo, which float in the air, ſcem to be attrac- 
1226 
From theſe extrancous matters, which only lightly Purifica- 
adhere to it, mercury may be eaſily cleanſed by pal- tion, 
ſing it through a clean new cloth, and afterwards 
heating it: but if mixed with any other metal, no ſe- 
paration can be effected without diſtillation. In this 
proceſs, a ſmall portion of ſome of the metals pene- 
rally arifes along with the mercury. Thus, quickſil- 
ver 
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yer diſtilled frem lead, biſmuth, or tin, appears leſs 
bright than before; ſtains paper black; ſometimes ex- 
hibits a {Kin upon the ſurface ; and does not run frecly, 
or into round globules. Mr Boyle relates, that he has 
obſerved the weight of mercury ſenſibly increaſed 
by diſtillatioa from lead, and this when even a very 
moderate fire was made uſe of. By amalgamation 
with ſtellated regulus of antimony, and then being 


_ diſtilled after a few hours digeſtion, mercury is ſaid to 
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Curious 
mercuries 


by Boyle. 


become, by a few repetitions of the proceſs, more 
ponderous, and more active. The animated, or phi- 
loſophic mercuries of ſome of the alchemiſts, are ſup- 
poſed to have been mercury thus prepared. By the 
tame, or limilar proceſſes, ſeem to have been obtained 
the curious mercuries which Boyle declared he was 


poſſeſſed of, and made himſelf ; which were“ conſi- 


derably heavier in ſpecic than common quickſilver,.— 
diifolved gold more readily, - grew hot with gold, fo 
as to be offenſive to the hand, and elevated gold in 
diſtillation.” When quickſilver is to be diſtilled, it is 
proper to mingle it with a quantity of iron-tilings ; 
which have the property of making it much brighter 


than it can be otherwiſe obtained, probably by furniſh- 
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Mercurius 
precipita- 
tus per ſe. 


ing phlogiſton. 


By digeſtion in a ſtrong heat for ſeveral months, 


mercury undergoes a conſiderable alteration, changing 
into a powder, at firſt a{h-coloured, afterwards yel- 
low, at length of a bright red colour, and an acrid 
taſte ; and is then called mercurins precipitatus p-r ſe. 
In this laſt ſtate it proves ſimilar to the red precipi- 
tate, prepared from a ſolution of mercury in nitrous 
acid. This calx proves leſs volatile in the fire than 


the mercury in its fluid ſtate. It ſupports for ſome 
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Or by di- 
ſtillation. 
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Exploſion 
by the va- 
pours of 
nercury, 


time even a degree of red heat. In the focus of 


a burning mirror, it is ſaid to melt into glaſs when 


laid npon a piece of charcoal, and to revive into 
running mercury before it exhales. Evaporated by 


common fire, it leaves a ſmall portion of a light brown 
powder; which, Boerhaave relates, bore a blaſt-heat ; - 


ſwelled into a ſpongy maſs ; formed with borax a vi- 


treous friable ſubſtance ; but vaniſhed in cupellation. 


By a long continacd digeſtion in a gentle heat, mercury 
ſaffers little change. Boerhaave dizeſted 1t in low 
degrees of heat, both in open and cloſe veſlcls, for 
15 years together, without obtaining any other re- 


ward for his labour than a ſmall quantity of black pow- . 


der; which, by trituration, was quickly revived into 
ranning mercury. Conſtant triture, or agitation, pro- 
duce a change ſimilar to this in a ſhort time. Both 
the black and red powders, by bare expoſure to a fire 
ſufficient to elevaice them, return into fluid mercnry, 
The red powder has been revived by ſimply grinding 


it in a glaſs mortar, 


In like manner, quickſilver remains unchanged by 
diſtillation. Boerhaave had the patience to diſtil 18 
ounces of mercury upwards of 500 times over, With- 
out obſerving any other change than that its fluidity 
and ſpecific gravity were a little increaſed, and that 
ſome grains of a fixed matter remained. The vapours 
of mercury, like thoſe of all other volatile bodies, 
cauſe violent exploſions if confined. Mr Hellor gives 
an account of his being preſent at an experiment of 
this kind: a perſon pretending to fix mercury, had 


incloſed it in an iron box cloſely welded. When the 
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mercury was heated, it burſt the box, and diſſipated Mercury 

in inviſible vapours. | or quick- 
Mercury diſlolves or unites with all metallic bodies, ſilver. 

except three, viz, iron, arſenic, and nickel: in ſome 1232 

caſes it will abſorb metals, particularly gold and ſilver, Amalga- 

from their ſolutions in acids or alkalies; but does not mated with 

act upon any metal when combined with ſulphur, nor different 

on precipitates made by alkalies, nor on calces by ſabſtances. 

, 

fire. Whatever metal it is united with, it conſtantly 

preſerves its own white colour, It unites with any 

proportion of thoſe metallic ſubſtances with which it 

is capable of being combined; forming, with different 

quantities, amalgams of different degrees of conſiſt- 

ence. From the fluid ones, greateſt part of the quick- 

ſilver may be ſeparated by colature. Biſmuth is ſo 

far attenuated by mercury, as to paſs through leather 

with it in conſiderable quantity. It alſo promotes the 

action of quickſilver upon lead to a great degree; fo 

that mercury united with , *, or „ its weight of 

biſmuth, diſlolves maſſes of lead in a gentle warmth, 

without rhe agitation, triture, comminution, or melt- 


ing heat neceſſary to unite pure mercury with lead. 
From theſe properties, this ſolution of biſmuth in mer- 


cury becomes a proper ſolvent for pieces of lead lod- 

ged in the human body. | 1233 
On triturating or digeſting amalgams for a length Separation 

of time, a blackiſh or duſky-coloured powder ariſes of the a- 

to the ſurface, and may be readily waſhed off by wa- malgama- 

ter. Some of the chemiſts have imagined, that the ted metal. 

amalgamated metal was here reduced to its conſtituent 

parts: but pure mercury is by itſelf reducible io a 

powder of the ſame kind; and the metallic particles 


in this proceſs, united with the mercury, are found to 
be no other than the metal in its entire ſubſtance. 


Some metals ſeparate more difficultly than others; 

gold and ſilver the moſt ſo. Boerhaave relates, that - 

if the powder which ſeparates from an amalgam of 

lead be committed to diſtillation with vinegar in a 

tall veſſel, the mercury will ariſe before the vinegar 

boils; that, by a like artifice, quickſilver may be made 

to diſtil in a leſs degree of heat than that of the hn- 

man body : but Dr Lewis, though he made many 

trials, was never able to ſucceed, | 3 
By amalgamation with gold, mercury may become ee 

exceedingly fxed; ſo as not to be diſſipable by the great- fixed by a- 

eſt heat. Concerning this, Dr Brandt relates the fol- malgama- 

lowing curious experiment : © Having amalgamated tion with 

fine gold with a large proportion of quickſilver, and 8“ 

ſtraincd off the ſupertiuous mercury, he digeſted the 

amalgam in a cloſe ſtopped velſel for two months with 


ſuch a degree of heat, that a part of the quickſilver 


{:blimed into the neck of the glaſs. The watter be- 
ing then ground with rwiceits weight of ſulphur, and 


urged with a gradual fire in a crucible, a ſpongy calx 


remained; which beiny melted with borax, and after- 
wards kept in fuſion by itſelt for half an hour, in a 
very violent fire, ſtill retained ſo much of the quick- 
filver as to become britile under the hammer, and 
appcar internally of a lcaden colour. The metal be- 
ing again malgamated with freſh mercury, the amal- 
gam again ground with ſalphur, and expoſed to an in- 
tenſe fre, a ſpongy calx remained as before. This 
calx being digeſted in two or three freſh parcels of 
aqua-regia, a ſmall portion of whitſh matter remain 


ed 
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ed at laſt undiſlolved. The paper which covered the 
cylindrical glaſs wherein the digeſtion was perforined, 
contracted, from the vapours, a deep-green circular 
ſpot in the middle, with a ſmaller vic at the ſide; 
whereas the aqua- regia digeſted in the ſame manner 
by itſelf, or with gold, or with mercury, gave no ſtain, 
The firſt ſolution, on the addition of oil of tartar per 
deliquium, grew red as blood; on ſtanding, it depoſi- 


ted, firſt, a little yellow calx, like aurum fulminans ; af- 
terwards, a bright matter like fine gold; and at laſt, a 


| lows, 


paler precipitate, inclining to green ; its own deep red 
colour and tranſparency remaining unchanged. Be- 
ing now committed to diſtillation, a colourleſs liquor 
aroſc ; and the reſiduum, perfectly exſiccated, yield- 
ed, on edulcoration, a yellow calx of gold; which the 
alakaline lixiviam had been unable to precipitate. The 
ſecond ſolution turned green on the admixture of the 
alkaline liquor, and let fall a white e 99 which 
turned black and brown. The {ſeveral precipitates 
were calcined with twice their weight of ſulphur, and 
then melted with four times their quantity of flint, and 
twelve of pot-aſh, in a fire vehemently excited by bel- 


on pulverization and cdulcoration, vaniſhed, At the 


bottom was a regulus, which looked bright like the 
_ pureſt gold; but was not perfectly malleable. 


Broken, 
it appeared internally White; and the white part a- 
mounted to at leaſt one-third its bulk Beſides this 


lump of metal, there were ſeveral others, white like 
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Dr Lewis's 


detection 
of the ſalſe- 
hood of this 
proceſs, 


lilver, and ſoft as lead,” 
In Wilſon's chemiſtry, we have a proceſs for con- 
verting quickſilver into water, by dropping it by little 


and little into a tall iron veſſel, heated almoſt to a white 


heat in the bottom. Over the mouth of this veſſel 
were luted ſeven aludels; and on the top, a glaſs alem- 
bic head, with a beak, to which was fitted a receiver, 


The mercury was put in ſo ſlowly, that it required 


16 hours for one pound, Every time that a little 
quantity of mercury was put in, it made a great noiſe, 
lilling the aludel's head and receiver with white 
fimes. When the veſlels were cooled, a little water 
was found in each of the receivers, and in the firſt 
and ſecond ſome grains of crude mercury. The 
whole quantity amounted to 13 ounces and 6 drachms ; 
which was expected to prove a powerful ſolvent of 
gold and ſilver: but, on trial, was found to be in no 


reſpect different from common water. On this ex- 


periment Dr Lewis has the following note. 
„ The poſſibility of converting mercury into wa- 


ter, or at leaſt of obtaining a great quanti:y of water 


from mercury, has not only been believed by {ſeveral 
great men in the chemical art, but ſome have even 
ventured to aſſert that they have actually made this 
change. Yet, be they have delivered the 
liſtory of this affair with ſuch marks, as ſeem to make 
the reality of the change extremely doubtful, Mr 
Boyle 55 his tract of the producibleneſs of Chemical 
Principles, annexed to Scept. Chemiſt. p. 235 ) ſays, 
ce that he once obtained water from mercury without 
additament, without being able to make the like ex- 
periment ſucceed afterwards,” M. Le Febure, who 
is generally looked upon as an honeſt practitioner, 
directs a proceſs ſimilar to that above (Wilſon's), for 
obtaining of this mercurial water. But it is to be ſu- 
ſpected, as Mr Hales very well obſerves (in his Sta- 
1 


The ſcoria appeared of a golden colour, which, 


tical Experiments, p. 200.), that Mr Beyle and others 
were deceived by tome unheeded circumſtance, when 
they thought they obtained a water from mercury, 
Which ſhould ſeem rather to have ariſen from the lute 
aud carthen veilcls made uſe of in the diſtillation : 
for Mr Hales could not fiud the leaſt ſign of any moi- 
ſture upon diſtilling mercury in a retort made of an 
iron gun-barrel, with an intenſe degree of heat; al- 
though he frequently cohobated the mercury which 
came over into the recipient. In a courſe of chemi- 
cal experiments, I repeated Mr Hales's proceſs, and 
urged the mercury, which was let fall by little and 
little, through an aperture made in the gun-barrel, with 
a moſt intenſe degree of heat, without obtaining any 
water ; but it being ſuſpected by a byſtander, that the 
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mercury in this experiment came over before it had 


been ſufficiently acted upon by the fire, by reaſon of 
the lowneſs of the neck of the diſtilling inſtrument, 
the experiment was varicd in the following manner, 


Sixteen ounces of mercury were heated in a crucible, 


in order to cyaporate any moiſture that might have 


been accidentally mixed with it; and an iron gun- 


barrel of four feet in length, being placed perpendi- 
cularly in a good furnace, and a glaſs-head and reci- 
pient fitted to its upper part, the mercury was let fall 
by little and little into the barrel, and the fire urged 
with bellows, Aſter each injection, the mercury 
made a conſiderable noiſe and cbullition, and aroſe 
into the head; where it ſoon condenſed and trickled 
down, in the common form of running mercury, into 
the recipient, without the leaſt perceptible appear- 
ance of any aqueous humidity,” 

Mercury 1s dithcultly amalgamated with regulus of 
antimony and copper ; for which ſome particular ma- 
nœuvyres are required. Twoof Dr Lewis's receipts for 
uniting quickſilver with copper, we have already given 
(n®1153.): withregulnsof antimony, mercury, he ſays, 


1237 
How to 


amalgate 
with regu» 
lus of anti- 


mony. 


may be perfectly united, by pouring a ſmall ſtream of 


melted regulus into a conſiderable portion of mercury, 
made almoſt boiling hot. Another method directed 
by Henckel, is to put mercur 
along with ſome water, and ſet the whole over the 
fire. When the water boils, a third or fourth part of 
melted regulus is to be poured in, and the maſs 


into an iron mortar 


ground with a peſtle, till the amalgam is completed. 


The uſe of the water, as Dr Lewis obſerves, is to 
hinder the mercury from flying off by the heat of the 


regulus: but as the two are by this means not put 
together in ſo hot a ſtate, the union is more difficulr, 
and leſs perfect. The loſs of the mercury, in the firſt 


proceſs, may be prevented by uling a large veſſel, and 
covering it with 4 perforated iron-plate, through the 
hole in which the regulus is to be poured, This me- 
thod is likewiſe applicable to the amalgamation of 
copper, | 

With ſulphur, mercury unites very readily, form- 
ing by trituration, or ſimple fuſion, a black powder 
or maſs, called Ethiops mmeral ; which, by careful ſub- 
limation, becomes the beautiful red pigment called 
vermillion. (Sec SULPHUR, ſect. iv.). 


The extenfive uſe of mercurius dulcis in medicine pr 
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has rendered it an object to chemiſts to find out ſome tions of 
method of preparing it with leſs expence and trouble, mercurius 


and with more certainty of its effects, than it can be by 
the methods hitherto mentioned, This is now accom- 


dulcis in 
the moiſt 


pliſhed 7” 
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pliſhed through the induſtry of Mr Scheele, to whom 
cliemiſtry in general has been ſo much obliged. His 


method is as follows: 


c Take half a pound of quickſilver, and as much 
pure common aquafortis. Pour it into a ſmall cucur- 
bit with a pretty long neck, ſtop the mouth with a 
little paper, and put it into warm ſand. Some hours 
afterwards, when the acid appears no longer to act 
upon the quickſilver, the fire is to be augmented fo as 
to make the ſolution nearly boil. This heat is to be 


continued for three or four hours, and the veſſel now 


and then to be ſhaken, 


Towards the end, regulate 
the heat in ſuch a manner that the ſolution ſhall gently 
boil for a quarter of an hour. 
ſolve 45 ounces of pare common ſalt in fix or eight 
pounds of water; pour this ſolution, (till boiling, in- 
to a glaſs veſſel, and immediately afterwards mix with 


it the abovementioned ſolution of quickſilver, which 


leſs. 
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far from being the caſe. 


alſo muſt be boiling, in ſmall quantities at a time, with 


conſtant agitation. When the precipitate has ſettled, 
decant off the clear liquor, and pour hot water again 
on the precipitate, with which it is to be edulcorated 
till the water ſtanding upon it ſhall be entirely taſte- 


ther, filter and dry it in a mild heat.“ 


On this proceſs it is remarked, that when the quick- 
filver no longer efferveſces with the acid, one would 


But this is 
By increaling the heat the 
ſolution is {till able to diſſolve a great quantity; with 
this difference, however, that, whereas the quickſilver 
in the beginninp is calcined, a great deal of it after- 
wards, in a metallic form, is diſſolved, as appears 
from this, that not only no more elaſtic vapours a- 


imagine that a ſaturation had taken place. 


ſcend; but alſo, that with fixed and volatile cauſtic al- 


_ precipitate is yellow. 


kalies, a black precipitate is obtained; otherwiſe, when 
the ſolution contains only calcined quickſilver, the 
| If the black precipitate be 
gently diſtilled, quickſilver ariſes, and there remains a 
yellow powder, which is that part of the metal that 


was calcined by the nitrous acid. The fire muſt at 
any ratebe augmented, in order to keep the mercu- 


rial calx diſſolved, the compound of this metal and 
nitrous acid being extremely apt to cryſtallize even in 
the heat. | 
quickſilver; but it is always better to take too much 
than too little; for the more metal the mercurial ſolu- 


tion contains, the more mercurins dulcis is obtained at 


8 ounces of mercurius dulcis. 


laſt. The quantity here mentioned uſually produces 
The mercurial ſolu- 
tion muſt be cautiouſly poured into that of ſea-falt, 
that no mercury may follow. Two ounces of ſalt 


would be ſefficient for the precipitation of all the 
quickſilver; but when ſo ſmall a quantity is uſed, it 


may caſily happen, that ſome ſaperabundant corroſive 
ſublimate may adhere to the precipitate, which water 
alone is incapable of entirely ſeparating. Among other 
advantages this method of making mercurius dulcis 
poſſeſſes, it is none of the leaſt, that the powder is 
mach finer than any to which it cau be reduced in the 


common way by trituration, however long continued. 


98. ZI Nc. 


This is a ſemimetal of a bluiſh white colour. It is 


In the mean time, diſ- 


Put the whole, obtained by theſe means, toge- 


There commonly remains ſome undiſſolved 
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the leaſt brittle of any of the ſemimetals; and when Zinc. | 


amply ſupplicd with phlogiſton, which may be done 


by treating it in cloſe veſiels with inflammable mat- 
ters, it poſſeſſes a ſemiductility, by which it may be flat- 
tened into thin plates. When broken, it appears formed 
of many flat ſhining plates or facets, which are larger 
when ſlowly than when haſtily cooled. When heat- 
ed, it is very brittle ; and crackles like tin, only loud- 
er, when bent. Expoſed to the air, it contracts in 
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length of time a yellowiſh ruſt. Its ſpecific gravity, Deflagra- 
according to Dr Lewis, is to that of water as 7% to 1. tion. 


It begins to melt as ſoon as red-hot ; but does not 
flow thin till the fire is raiſed io a white heat. Then 
the zinc immediately begins to burn with an exceed- 
ingly bright and beautiful flame. Kept juſt in fuſion, 
it calcines ſlowly ; not only on the upper ſurface, 


but likewiſe round the ſides, and at the bottom of 
the crucible. 


If ſeveral pieces are juſt melted to- 
gether, the maſs, when grown cold, may be broken 
into the ſame number ; their union being prevented 
by a yellowiſh calx, with which each piece 1s covered 
over. M. Malouin relates, in the French Memoirs 


for 1742, that a quantity of Zine being melted {ix | 


times, and the fuſion continued fifteen hours each 


time, it proved, on every repetition, harder, more 
brittle, leſs fuſible, and leſs calcinable ; that after the 
two firſt fuſions, its colour was grey; after the third, 


brown ; and after the fourth, black ; that the fifth 


rendered it of a ſlate-blue; and the ſixth of a clear 


violet. 


So violent is the deflagration of zinc, that the whole Fl, 
_ of its calx is ſublimed by it, in the form of light flocks zinc. 


of wool ; which, however, are eaſily reduced to a 
fine powder. Theſe are uſed in medicine, and reck- 
oned an excellent remedy in epileptic caſes, When 
once ſublimed, they are by no means capable of be- 
ing clevated again by the moſt violent heat. In a 
heat far greater than that in which they firſt aroſe, 
they ſuffer no alteration ; in a very vehement one, 


they melt, according to Henckel, into a ſemiopaque 
green glaſs. Vitrified with borax, they give a grey, 


or browniſh, glaſs. From the brightneſs of the flame 


of burning zinc, and the quis ſmell which it is ſaid 


to emit, ſome have concluded that zinc contained the 
phoſphorine acid ; which, from ſome other circum- 
ſtances, 1s not altogether improbable, | 
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. „ 
The flowers of zinc have been thought very diffi- Dr Lewis's 


cultly, or not at all, reducible to their metallic form method of 


by an addition of phlogiſton. But Dr Lewis obſerves, reducing 
that this difficulty proceeds not from their unfitneſs to be * 


reſtored into the form of zinc, but from the ee of 


the ſemimetal, which occaſions its being diſſipated in 


fumes, if the common methods are made uſe of. All 


calces, theſe of iron excepted, require a greater heat 
for their fuſion than that in which the metal itſelf 
melts; and as a full melting heat is the preateſt that 
zinc can ſuſtain, it burns and calcines the inſtant of 
its revival, if the air is admitted; and in cloſe veſſels 
eſcapes, in part at leaſt, through their pores. On 
mixing flowers of zinc with powdered charcoal, and 
urging them with a ſtrong fire in a crucible, a defla- 
gration and freſh ſublimation enſue : ſufficient marks 


that the zinc has been reduced to its metallic form; 


for as long as it remains in the ſtate of calx, neither 
of theſe effects can happen. If the veſſel is fo con- 
| trived 
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Zinc. trived as to exclude the air, and at the ſame time to 
m—— allow the reviving ſemimetal to run off from the yche- 
mence of the heat, into a receiver kept cool, the zinc 

will there concrete, and be preſeryed in its metallic ſtate. 

It is ſtill! more effectually detained by certain metallic 

bodies, as copper, or iron; with which the zinc, when 

thus applicd, unites more readily and perfectly than 


1243 it can be made todo by any other means. 
Dil from Homberg pretended to obtain an oil from the 
flowers of flowers ot zinc, by diſſolving them in diſtilled vine- 
3 gar, and then diſtilling the ſolution in a glaſs retort. 
5 Ar firſt a quantity of phlegm aroſe; then the ſuper- 
fluous acid; and at laſt an empyreumatic oil. This 
laſt, which Homberg imagined to proceed from the 
flowers of zinc, Newmaun very juſtly attributes to the 
1244 diſtilled vinegar, 
Anotherby An oil of another kind was obtained by Mr Hcl- 


Mr Hellot. 1ot from the above ſolution, by digeſting the aſh-co- 
loured reſiduum, which remained after the diſtilla- 
tion, with the acidulous phlegm which came over, for 
eight or ten days; diſtilling the tincture to dryneſs ; 
and repeating the cxtraction with the diſtilled liquor, 
till the quantity of dry extract thus obtained was 
very conſiderable. This refin-like matter, diſtilled 
in a retort with a ſtronger fire, yielded a yellowiſh 
liquor, anda white ſublimate. The liquor diſcovered 
no mark of oil ; but, upon being paſſed upon the ſub- 


limate, immediately diffolved it, and then exhibited 


on the ſurface ſeveral drops of a reddiſh oil. Some of 
this oil was taken up on the point of a pencil, and ap- 
plied to gold and ſilver-leaf. In twenty-four hours 


1245 the parts touched appeared, in both, equally diſſolved. 
Zinc with Linc docs not unite in fuſion with biſmuth, or the 
other me- ſemimctal called nickel. It unites difficultly with 
_ iron ; leſs ſo with copper; caſier with the other me- 

tals. It renders iron or copper more caſily fuſible; 
and, like itſelf, brittle whilſt hot, though conſiderably 

1246 malleable when cold. It brightens the colour of iron 
Materials almoſt into a ſilver hue, and changes that of copper 
for ſpecula. into a yellow or gold colour, It greatly debaſes the 


colour of gold; and renders near an hundredth part of 
that moſt ductile metal brittle and untractable. 
mixture of equal parts of cach is very hard, white, 
and bears a fine poliſh ; hence it is propoſed by Mr 
Hellot for making ſpecula. It is not ſubject to ruſt 
or tarniſh in the air, like thoſe metals whoſe baſis is 
copper, It improves the colour and luſtre of lead and 
tin, renders them firmer, and conſequently fitter for 
ſeveral mechanic uſes, Tin, with a ſmall proportion 
of zinc, forms a kind of pewter. Lead will bear an 
equal weight, without loting too much of its malle- 
ability. Maoluin obſerves, that arſenic, which whi- 
tens all other metals, renders zinc black and friable ; 
that when the mixture is performed in cloſe veſſels, 
an agrecable aromatic odour is perceived on openin 
them; that zinc amalgamated with mercury, and af- 
terwards recovered, proves whiter, harder and more 
brittle than before, and no longer crackles on being 
bent, | 3 | 
Mixtures of zine with other metals, expoſcd to a 
ſtrong fire, boil and deilaprate more violently than 


1247 
Deflagra- 
tion of zinc 
with other 


n ally thrown off during the ebullition, and ſome part of 


the metal calcined and volatilized by the burning zinc: 
| * 
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the fuſion of all thoſe metals with which it unites. 


zinc by itſelf, Some globules of the mixture are uſu- 


hence this ſubſtance has been called metallic ritre, 
Gold itſelf does not entirely reſiſt its action. It ve 

difiicultly volatilizes copper; and hence the ſublimates 
obtained in the furnaces where braſs is made, or mix- 
tures of copper and zinc melted, are rarely found to 
participate of that metal. On melting copper and 


zinc ſeparately, and then pouring them together, a 


violent detonation immediatcly enſues, and above 
half the mixture is thrown about in globules, 

Zinc docs not unite in the leaſt with ſulphur, or 
with crude antimony, which ſcorify all other ſub- 


Pr act ice. 


Biſmuth, 


1243 
Canr.ot hs 
united with 


ſulphur, 


ſtances 9s i gold and platina ; nor with compoli. 


tions of ſulphur and fixed alkaline ſalts, which diſſolve 
gold itfelf. With nitre it deflagrates violently. Its 
flowers do not ſenſibly deflagrate ; yet alkalize double 
their weight of the ſalt more readily than the zinc 
itſelf, The alkaline maſs appears externally greeniſh, 
internally of a purple colour. It communicates a fine 
purple to water, anda red to vinegar. The acctous 
tincture inſpiſſated, leaves a tenacious ſubſtance which 
ſoon runs in the air into a dark red cauſtic liquor, the 
alkaheſt of ſome of the pretended adepts. 5 


99. BISMU M. 


THr1s ſemimetal, called, alſo in- glaſs, and by ſome 
naturaliſts narcaſita officinarum, is ſomewhat ſimilar 


to the regulus of antimony. It appears to be com- 


poſed of cubes formed by the application of plates 
upon each other. 
regulus of antimony ; and has a reddiſh tinge, parti- 
cularly when it is expoſed to the air. In ſpecific gra- 
vity it approaches to ſilver; being nearly ten times 
heavier than water. It has no degree of malleability ; 
breaking under the hammer, and being reducible by 
trituration to fine powder. It melts a little later than 
tin, and ſcems to flow the thinneſt of all metallic 
ſubſtances, Biſmuth is ſcmivolatile, like all other 
ſemimetals. When expoſed to the fire, flowers rife 
from it; it is calcined; and converted into a litharge 
and plaſs nearly as lead is; (Sce GLASS). It ma 

even be employed, like that metal, in the purification 
of gold and ſilver by cupellation, (Sce REFINIR ). 
When in fuſion, it occupies leſs volume than in its ſo- 


lid ſtate : a property peculiar to iron among the me- 


tals, and biſmuth among the ſemimetals, It emits 
fumes in the fire as long as it preſerves its metallic 
form; when calcined or vitrified, it proves perfectly 
fixed. | | 

Biſmuth mingles in fuſion with all the metalline ſub- 
ſtances, except regulus of cobalt and zinc. The ad- 
dition of nickel or regulus of antimony, renders it 


_ miſcible with the former, though not with the latter. 


It greatly promotes the tenuity as well as facility of 
It 
whitens copper and gold, and improves the colour of 
ſome of the white metals: mixed in conſiderable quan- 
tiky ; it renders them all brittle, and of a flaky ftruc- 
tare like its own, If mixed with gold or filver, a 
heat that is but juſt ſufficient to melt the mixture, will 
preſently vitriſy a part of the biſmuth ; which, ha- 
ving then no action on thoſe perfect metals, ſeparates, 
and glazes the crucible all round. 


1249 
Nitre alka. 
lized by 
flowers of 
zinc. 


Its colour is leſs white than that of 


1250 
Convert- 
ible into 
litharge 
and glaſs, 


1251 
Promotes 
the fuſioe 
of all the 
metals, 
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Regulus of 


azntimony. 


1252 
Appcar- 


ance of a 
{tar on its 
ſurface- 


$ 10. REcuius of AxTiionr. 


Tuts ſemimetal, when pure, and well fuſed, is of 
a white ſhining colour, and conlitis of lamina: applied 
to each other. When it has been well meltcd, and 
not too haſtily cooled, and its furface is not touched 
by any hard body during the cooling, it exhibits the 
perfect figure of a ſtar, couſiſting of many radii iduing 
trom a ccutre. This proceeds tom the diſpaſilion that 
the parts of this ſemimctal have to arranges themſclves 
in a regular manner, and is fimlar io the cryttalliza- 
tion of ſalis. 
Re galus of antimony is moderately hard; but, like 


other femimetals, u has no ductility, aud breaks in 


ſmall pieces under a hammer, It lulcs ; of its weight 


in water, The action of air and Water deſtroys its 


1253 
Sublima- 


ble. 


lultre, but does not ruſt it ſo effectually as iron or cop- 
per. It is fuſible with a heat ſuſficient to make it red 
hot; bat When heated to a certain degree, it fumes 
continually, and is diſſipated in vapours. Theſe fumes 


form what arc called the argentine flowers of regulus 


of antimony, and are nothing but the earth of this ſe- 
mimeta] deprived of part of its inflammable principle, 


aud capable of being reduced to its reguline ſtate by 


1254 


Separation 7 


01 the ſul- 
phur from 
antimony. 


an union with this principle. | 

There are different methods of preparing the regu- 
lus of antimony ; but all of them conſiſt merely in ſe- 
parating the ſulphur which this mineral contains, and 
which is united with the regulus. It is plain, there- 
fore, that regulus of antimony may be made by an ad- 


dition of any ſubſtance to crude antimony in fuſion, 


which has a greater attraction for ſulphur than the re- 


gulus iiſelf has. For this purpoſe, alkaline ſalts have 


been employed, either previouſly prepared, or extem- 


porancouſly produced in the proceſs, by a deflagration 


of tartar and nitre, By this means, the ſulphur was 


indeed abſorbed; but the hepar ſulphuris, formed by 


I255 
Regulus 
caſily miſ- 
cible with 
mercury. 


the union of the ſulphur and alkali, immediately diſ- 


ſolved the regulus, ſo that very little, ſometimes none 


at all, was to be obtained diſtinct from the ſcoria. Me- 


tals are found to anſwer better than alkaline ſalts, but 
the regulus is ſeldom or never free from a mixture of 


the metal employed. The way of obtaining a very 
pure regulus, and in great quantity, 1s to calcine the 


_ antimony in order to diſſipate its ſulphur; then to 
mix the calx with inflammable matters, ſuch as dil, 


ſoft ſoap, &c. which are capable of reſtoring the 
principle of inflammability to it. This method was 
invented by Kunckel. Another, but more expen- 
five way of procuring a large yield of very pure regu- 
las, is, by digeſting antimony in aqua-regis, which diſ- 


ſolves the reguline part, leaving the ſulphur untouched, 


precipitating the ſolution, and afterwards reviving the 
precipitate by melting it with inflammable matters. 
There are conſiderable differences obſerved in the 
regulus of antimony, according to the different ſub- 
ſtances made uſe of to abſorb the ſulphur, When 
prepared by the common methods, it is found to he 
very difficulily amalgamated with mercury; but Mr Pott 
has diſcovered, that a regulus prepared with two or five 
parts of iron, four of antimony, and one of chalk, rea- 
dily unites with mercury into an hard amalgam, by 
bare trituration with water. Marble and quicklime ſuc- 
Vor. V. | . 
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ceed equally well with chalk; but clay, gypſum, or Regulus of 

other carths, have no effect. | antimony. 
One earthy ſubſtlance, found in lead-mines, and com- waa 

monly called cawk, has a very remarkable effect npon ꝑxtem po- 

antimony. This is found in whitiſh, moderately com- raneous re- 

pat and ponderous maſſes; it is commonly ſuppoſed gulus with 

a ſpar; but differs from bodies of this kind, in not be- awk. 

ing acted upon by acids, (ſec no 1068). If a lump of 

cawk, of an ounce or two, be thrown red hot into 16 

ounces of melted antimony, the ſuſion continued about 

two minutes, and the fluid matter poured off,“ you 

will have 15 ounces like poliſhed ſtecl, and as the moſt 

refined quicktilver,”” Fhil. Tranſ. no 110, Dr Lewis 

mentions his having repeated this experiment ſeveral 

times With ſucceſs : but having once varicd it by mix- 

ing the cawk aud antimony together at the firit, a part 

ot the antimony was converted into a very dark black 

vitreous matter, and part ſeemed to have ſuffered little 


change; on the ſurface of the mals ſoine yellow flowers 


appeared, | | 
Regulus of antimony enters into the compoſitions 

for metallic ſpeculums for teleſcopes, and for printing- 

types. It is allo the baſis of a number of medicinal pre- 


parations ; but many of theſe, which were formerly 
much eltecmed, are found to be either inert, uncertain, 


or dangerous in their operations. When taken in ſub- 
ſtance, it is einctic and purgative, but uncertain in its 
operation; becauſe it only acts in proportion to the 
quantity of ſolvent matter it meets with in the ſto- 
mach ; and if it mects with nothing capable of acting 
upon it there, the regulus will be quite inactive. For 


theſe reaſons, the only two preparations of antimony 


now retained, at leaſt by ſkiltul practitioners, are the 


infuſion of glaſs of antimony in wine and emctic tar 


= : | 257 - 
tar, For making the glaſs of antimony we have the glaſs of an- 
following proceſs. Take a pound of antimony ; re- timony. 
duce it to fine powder, and ſet it over a gentle fire; | 
calcine it in an unglazed earthen pan, till it comes to be 

of an aſh colour, and ceaſes to fume : you muſt keep it 


continually ſtirring ; and if it ſhould run into Jumps, 


you muſt powder them again, and then proceed to fi- 
niſh the calcination, When that is done, put the cal- 
cined antimony into a crucible ; ſect it upon a tile in a 
wind-furnace ; put a thin tile on the top; and cover 
it all over with coals. When it is brought into fuſion, 
keep it ſo in a ſtrong fire for an hour: then put into 
it an iron rod; and when the melted antimony, which 
adheres to it, is tranſparent, pour it upon a ſmooth, 


hot, marble; and when it is cold, put it up for uſc. 


This is vitrum antimonii, or ſtibium. | 

This preparation is more violent in its effects than 

the pure regulus itſelf; becauſe it contains leſs phlo- 

giſton, conſequenly is ſimilar to a regulus partially 
calcined, and ſo more ſoluble. Hence it is the moſt 

proper for infuſion in wine, or for making the tartar 

emetic. It is obviouſly, however, liable to great un- 
certainties in point of ſtrength ; for as the antimony is 

more or leſs ſtrongly calcined, the glaſs will turn out 
ſtronger or weaker in its operation, and conſequently 

all the preparations of it muſt be liable to much uncer- 1258 
tainty. This uncertainty 1s very apparent in the Difference 
ſtrength of different parcels of emetic tartar : accord - of ſtrength 
ingly Mr Geoffroy found by examination of different in emetic 


emetic tartars, that an ounce of the weakeſt contain- tar. 


3 4 +: 


Oh; tion | < | 
ti its ule. as the nncertainty of diſſolving it, would render pt. 
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Kugulus of ed from 30 to 90 grains of regulus; an ounce of mo- 

autimony. derate ſtrength contained about 108 grains; and an 

" ounce of the ſtrongeſt kind contained 154 grains. 

For theſe reaſons, the author of the Chemical Dic- 

iona y recommends the pulvis algaroth as the moſt 

proper material for making emctic tartar ; being per- 

1259 fſectly ſoluble, and always of an equal degree of 

Pulvis al- ftrength. Emetic tartar, as he juſty obſerves, ought 

garoth the tg be a metallic ſalt compoſed of cream of tartar ſatu- 

mot pro- rated with the regulus of antimony ; and M. Beaumé 

per mater has ſhown ſuch a ſaturation to be polſible, and that the 
al for eme- 3 > ; 

tic tartar, neutral ſalt cryſtallizes in the form of pyramids, They 

are tranſparent while moiſt ; but by expoſure to a dry 

air, they loſe the water of their cryſtallization and be- 

come'opaque, The preparation of this ſalt, according 

to M. Baume, conſiſts in mixing together equal parts 

of cream of tartar, and levigated glaſs of antimony : 


theſe are to be thrown gradually into boiling water; 
and the boiling continued till there is no longer any 
efferveſcence, and the acid is entirely ſaturated, The 


1iquor is to be fil:ered; and upon the filter is obſcrved 

a certain quantity of ſulphureous matter along with 

ſome undiſſolved parts of the glaſs of antimony. When 

the filtered liquor is cooled, fine cryſtals will be form- 

ed in it, which are a ſoluble tartar perfectly ſaturated 

with plaſs of antimony. He obſerves, that the diſſolu- 

| tion is ſoon over if the glaſs is well levigated, but re- 
1260 quires a long time if it is only groſsly pounded. * 
The trouble of levigating glaſs of antimony, as well 


vis algaroth much preferable, were it not on account 

of its price; which would be a temptation to thoſe 

1261 in uſe io prepare medicines, to ſubſtitute a cheaper 
Scheele's antimonial preparation in its place. This objection, 
theory of however, is now in a great meaſure removed by Mr 
the nature Schecle; who demonſtrated that the pulvis algaroth 
- pulvis is no other than regulus of antimony half calcined by 
1 dephlogiſticated marine acid in the corroſive ſubli- 
| mate made uſe of for preparing the antimonial cau— 
ſtic, If therefore we can fall upon any other method 


ol dephlogiſticating the regulus, we ſhall then be able 


to combine the marine acid with it; and by ſeparating 
them afterwards, may have the powder of algaroth as 
good as from the butter of antimony itſelf, One of 
the methods of dephlogiſticating the regulus is by 
nitre. Our author therefore gives the following re- 

ccipt for the powder in queſtion, : 

1262 : 

Mis receipt © Take of powdered crude antimony one pound; 
Hor making powdered nitre, one pound and a half; which, after be- 


* cheap, ing well dried and mixed, are to be detonated in an iron 


mortar, The hepar obtained in this manner is to be 
powdered, and a pound of it to be put into a glaſs 
veſſel, on which firſt a mixture of three pounds of wa- 
ter and 15 ounces of vitriolic acid is to be poured, and 
afterwards 15 ounces of powdered common ſalt are to 
be added; the plaſs veſſel is then to be put in a ſand- 
bath, and kept in digeſtion for 12 hours, during 
which period the maſs is to be conſtantly ſtirred. The 
ſolution, when cool, is to be (ſtrained throngh linen. 
On the reſiduum one third of the above menſtruum 
is to be poured, and the mixture digeſted and ſtrained. 
From this ſolution, when it is diluted with boiling wa- 
ter, the pulvis algarothi precipitates, which is to be well 
edulcorated and dried.“ | | 
As regulus of antimony, like other metallic ſub- 


Practice. 


ſtances, is ſoluble in liver of ſulphur, it happens, that, Arſenie. 


on boiling antimony in an alkaline ley, the ſalt, uniting — 7 


with the ſulphur contained in that mineral, forms an Pra . 


hepar ſulphuris, which diſſolves ſome of the reguline phur of an. 

part. If the liquor is filtered, and ſaturated with an acid, timony and 

the regulus and ſulphur will fall together in form of a kermes mi- 

yellowiſh'or reddiſh powder, called golden ſulphur of an- neral. 

timony. If theley is ſuffercd to cool, alike precipitation of | 

a red powder happens. This laſt is called ter mes mineral. 126; 
Nitre deflagrates violently with antimony, conſum- Diaphgre. 

ing not only its ſulphureous part, but alſo the phlogiſton tic antime- 

of the regulns : and thus reduces the whole to an inert ny. 

calx, called antimonium diaphoreticum. If equal parts 

of nitre and antimony are deflagrated together, the 

ſalphurcous part is conſumed, as well as part of the 

iuflammable principle of the regul:'s. The metalline 


part melts, and forms a ſemivitreous maſs of red- 1265 


diſh colour, called crocus metallorum, or liver of anti- Crocus me- 
mony. Itis a violent emctic, and was formerly uſcd tallorum. 
for making infuſions in wine ſimilar to thoſe of glaſs 

of antimony ; but is now diſuſed on acconnt of its un— 
certainty in ſtrength, It is ſtill uſed by the farriers: 

but the ſabitance fold for it is prepared with a far leſs 
proportion of nitre; and ſometimes even without any 

alkaline ſalt being added to abſorb part of the antimo- 

nial ſulphur. This crocus is of a dull red colour; and, 


when powdered, aſſumes a dark purple. 


'{\ 11. ARSENI c. 


Tarts ſubſtance, in its natural ſtate, has no appearance 
of a metal, but much more reſembles a ſalt, which, 
as has been already obſerved, it really is when deprived 1266 


_ of its phlogiſton. When united to a certain quantity Arſenic 


of phlogiſton, it aſſumes a metallic appearance; and found na- 
in this ſtate it is found, as Mr Bergman informs us, turalliy in 
in Bohemia, Hungary, Saxony, Hercynia, and other eee 
parts; particularly at Alſatia in the mines called 


St Marieux, The maſſes in which it is found arc 


frequently ſhapeleſs, friable, and powdery; but ſome- 


times compact, and divided into thick convex lamellæ, 


with a needle-formed or micaceous ſurface: it takes a 
poliſh, but ſoon loſes it again in the air. When freſh 


broken, it appears compoſed of ſmall necdle-like grains 


of a leaden colour, ſoon becoming yellow, and by de- 


grees blackiſh ; exceeding copper in hardneſs, though 
as brittle as antimony, 


| | | 3 4267 
Reguline arſenic, whether found naturally or pre- Regulus of 
pared by art, very readily parts with as much of its arſenic ce 
phlogiſton as is ſufficient to make it fly off in a white © con 


1 ; | verted into 
ſmoke; but this ſtill retains a very conſiderable quan- the cow. 


tity of phlogiſtic matter, as is evident from its producing white kind, 

nitrous air by the affuſion of nitrons acid, and from 

the experiments already related of the preparation of 

the acid of arſenic. This calx indeed is the form in which 

arſenic is moſt commonly met with. It is leſs volatile 

than the regulus; and by ſublimation in a glaſs veſſel 

aſſumes an opaque cryſtalline appearance from be- 

coming white on the ſurface ; but that which eryſtal- 

lizes in the bowels of the earth docs not appear to be 

ſubje& to any ſuch change. | 1268 
White arſenic, though a true metalline calx, may be White ar- 

mixed in fuſion with the ſame metals which will unite ſenic may 

with the regulus. This ſeems contrary io the genera] be mixed 


rule of other calces, which cannot be united with any 3 
N metal | 


Practice. 


arſenic. metal in its metalline ſtate; but it muſt be remembered, 


1269 
golution of 


that by this operation the arſenical calx is reduced io a 


regulus by the phlogiſton of the metal: whence, in all 


fuſions of this kind, tome ſcoriæ riſe to the top, conſiſt- 


ing of the calcined metal and part of the white arſenic. 


Eight parts of diſtilled water diſſolve, by means of 


arſcnicin moderate heat, one part of calcined arſenic, and by 


water. 


1270 
And in ſpi- 
rit of wine. 

1271 
In vitriolic 


acid. 


1272 
In marine 


Acid. 


1273 
Phlogiſti- 


menſtruum of the other metal?“ 
mutual commutation of principles does not appear im- 
| probable, if we conſider only thoſe caſes in which the 


boiling may be made to take up 15. The ſolution 
changes ſyrup of violet green, but the tincture of 
turnſole red. It is not changed by neutral ſalts, but 
lowly precipitates the ſolutions of metals, the arſenic 
united to the metallic calx falling to the bottom. — 
« It may be aſked (ſays Mr Bergman), whether the 


whole of the arſenic, or only the arſenical acid, unites 


with the metallic calx, yielding the phlogiſton to the 
Certainly ſuch a 


menſtruum is vitriolic or nitrous acid: but as iron, 
for example, anired with marine acid (which does not 
attract the phlogiſton of white arſenic), as well as 


when it is Joined to the nitrous acid, is precipitated, it 


would appear that the whole of the arſenic is united, 
at leaſt in certain caſes, to the metallic calces. 

One part of arſenic is diſſolved by 70 or 80 of boil- 
ing ſpirit of wine. OY 
Arſenic diſſolves partially in concentrated vitriolic 
acid, but concretes in the form of cryſtalline grains on 
cooling. Theſe diſſolve in water with much greater 


difficulty than the arſenic itſelf, On the blow-pipe 


they emit a white ſmoke, but form into a globule by 
fuſion, which at firſt bubbles, but ſoon grows quiet, 
and is but ſlowly conſumed even in a white heat. 
This fixity is occaſioned by the acid carrying off the 
phlogiſton of the arſenic, and thus leaving a greater 


proportion of its peculiar acid than what it naturally 


contains ; and therefore the more frequently the ope- 
ration is repeated, the more fixed the arſenic becomes, 
though it is ſcarce poſſible to diſſipate the arſenical 


phlogiſton as perfectly with this acid as with the ni- 
trous ; the effects of which have been already particu- 


larly mentioned, | | 1 

The marine acid, which naturally contains phlo- 
giſton, diſſolves ahout one-third of its weight of arſe- 
nic, a great part of which ſeparates ſpontaneonſly on 
cooling in a ſtate of ſaturation with the acid. This ſalt, 
which may be had in a cryſtalline form, is much more 
volatile than the former, readily ſubliming in a cloſe 
veſſe] with a moderate heat; but is ſoluble with diffi- 
culty in boiling water. It is of a fine yellow colour, 
and ſcarcely differs from butter of arſcnic, except in 
its degree of concentration. The nature of marine 


acid prevents it from diſengaging the arſenical acid 
from the phlogiſton of the ſemimetal, as will eaſily ap- 
pear from what has been ſaid concerning that acid. 
The arſenical acid, however, is eaſily made to appear 


by the addition of that of nitre, as will be underſtood 

from the directions given by Mr Scheele for the pre- 

paration of the acid of arſe nic. | 
Arſenic is not precipitated from its ſolution in vi- 


cated alkali triolic and nitrous acids by the phlogiſticated alkali, 
cannot pre- which yet very readily precipitates all other metals, 


cipitate ar- 

{:nic except 
from ma- 
rine acid. 


From the marine acid, however, it is precipitated by its 
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means of a white colour; but unleſs the ſolution be very 
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acid, the addition of mere water will throw down a Arſenic. 
— — 


precipitate of the ſame colour. 1 
Dephlogiſticated marine acid deprives arſenic of its EGS 

inflammable principle; ſo that in the diſtilling veſſel ſed by de- 

we find water, acid of arſenic, and marine acid, rege- phlogiſti- 

nerated. cated ma- 
Arſenie is diſſolved by its own acid, and forms ery- line acid. 

ſtalline grains with it as well as with that of fluor and ph Fr . 

borax. Saccharine acid difſolves it likewiſe, and na with o. 

forms priſmatic cryſtals; and a ſimilar ſalt is alſo ther acids. 

formed by the acid of tartar. Vinegar, and the acids | 

of vinegar and phoſphorus, form with it cryſtalline 

grains, which are ſcarcely ſoluble in water. 1276 
Solutions of fixed alkali diſſolve arſenic; and, Liver of 

when loaded with it, form a brown tenacious maſs, arſenic. 

called liver of arſenic. The arſenic is partly precipi- 

tated by mineral acids, though part of it gradually 

loſes its phlogiſton, and adheres more tenaciouſly. So- 

lation made with volatile alkali ſeems to effect this 

decompoſition more readily, as no precipitation is 

made by acids, Limpid ſolution of ſaline hepar, drop- 

ped into a ſolution of white arſenic, floats upon the 

ſurface in form of a grey ſtratum, which at length di- 

ſtarbs the whole liquor, | 1277 
By the aſſiſtance of heat ſolutions of arſenic attack Effects on 

ſome of the metals, particularly copper, iron, and zinc; metals. 

the ſolutions of the two laſt yielding cryſtals by ev a- 

poration. No alteration is made on theſe compeunds 

by alkaline ſalts or by acids: volatile alkali does not 

diſcover the copper by changing the colour of the ſo- 

lu:jon blue; nor does the phlogiſlicated alkali throw 

down any blue precipitate from the ſolution of iron. 

The reaſon of this is the ſuperabundarce of phlogiſton 

in the ſolutions; for the arſenical acid takes up all 

metals: when united with copper, it ſhows a blue co- 

lour with volatile alkali ; and when united with iron, 

it lets fall a Pruſſian blue in the uſual way; but the 


0 


quantity of phlogiſton which converts the acid into 


white arſenic, prevents the appearance of theſe pheno- 
mena when the latter js made uſe of. | | 13278 
Arſenic, either in its calcined or reguline ſtate, may Unites ea- 
be united with ſulphur; in which caſe it appears ſily with 
cither of a red or yellow colour, according to the culphur. 
quantity of ſulphur with which it is united. Theſe 
compounds are ſpontancouſly produced by nature; 
both of them ſometimes pellucid and cryſtalline ; with 
this difference, however, that the yellow ſeems to af- 
fect a lamellated, and the red a cryſtalline, form. 1279 
Theſe are called red and yellow orpiment, or realgar and Realgar 
orpiment ; the ſpecific gravity of realgar being about and orpi- 
3.225 ; of orpiment, 5.315. Both of theſe ſublime ment. 
totally with a moderate heat, unleſs when they hap- 
pen to be mixed with other ſubſtances. They readily 
unite with thoſe metals which form an union with the 
arſenic and ſulphur of which they are compoſed. Sil- 
ver mineralized by fuſion with orpiment, forms a ſub- 
ſtance ſimilar to what is called the red ore of that me- 
tal. Iron, in conjunction with orpiment, aſſumes a 
white, poliſhed, and metallic appearance, ſimilar to that 
of the white or arſenical pyrites; and by various 
combinations of theſe ſubſtances with metals of diffe- 
rent kinds, many of the natural metalline ores may be 
produced, | 
Nitre, when treated with mineralized arſcnic, de- 
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1280 
Phenome- 
na with ni- 
tonates trous acid. 
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Arſenic. tonates partly with the ſulphur, and partly with the 
—— phlopiſton of the arſenic ; the alkaline baſis of the {alt 


1221 
Butter of 
arſcnio. 


either forming ſal polychreſt with the acid of the 
ſalphur, or uniting with the alkali, and forming the 
neutral arſenical ſalt, By the addition of fixed al- 
kali in proper quantity, either to orpiment or realgar, 
and then expoſing the mixture to a ſubliming heat, 
nitre retains the ſulphur, but lets go the greateſt part 
of the arſenic ; the hepatic maſs, however, retains a 
ſmall quantity of the latter; and if there is much al- 
kali, ſcarce any of the arſenic ariſes. 

On diſtilling orpiment with twice or thrice it quan- 


tity of corroſive ſublimate, two liquids ariſe which re- 
fuſe to unite ; and at length, on augmenting the heat, 


a cinnabar ariſes. A butter of arſenic is found at the 


bottom of the receiver, of a ferruginous brown colour, 


1282 
Can fcarce 
be made 
ty unite 
with ma- 

_ rins acid, 


1233 
Oil of ar- 
ſenic. 


but pellucid: in the open air it firſt ſends forth a co- 
pious fume of a white colour, and then gradually at- 


tracts the moiſture of the atmoſphere, by which it is 
precipitated, It is remarkable that it unites ſo ſlowly 
with marine acid, that they ſeem io repel one another; 
nor can they be made to unite beyond a certain de- 
gree. By the affuſion of diſtilled water, a white pow- 
der will be precipitated, which, though ever ſo well 
waſhed, retains ſome acidity ; for a portion of butter 
of antimony is produced by diſtillation, as is likewiſe 
true of the pulvis algaroth. The ſmoke has a pecu- 
liar penetrating ſmell, ſomewhat ſimilar to that of 
phlopiſticated vitriolic acid, and lets fall white flow- 


ers. The liquor which ſwims above, and which, by 
chemical authors, has been compared to oil, is yellowiſh 


and pellucid, ſeparating a white arſenical powder by 
the addition of water and ſpirit of wine. It is not 


affected by the ſtronger acids; but efferveſces, and lets 
fall a precipitate, with alkalies. On keeping it with a 


cucurbit with a long neck unſtopped, white flowers 
gradually concrete round the orifice, which are lax, 
and ſometimes approaching to a cryſtalline form, And 


laſtly, by ſpontaneous evaporation, pellucid cryſtals ap- 


pear at the bottom of the liquor, which are ſoluble in 
water with great difficulty ; but when diſſolved, pre- 
cipitate (ilver from nitrous acid, and let fall ſome ar- 
ſenic on the addition of an alkali, When put into 
lime-water, a cloud ſlowly ſurrounds them: on being 
expoſed to the fire, they totally ſublime without any ar- 
ſenical ſmell, without decrepitation, or loſing their 
tranſparency ; but if ignited phlogiſtic matter comes 


in contact with them, the arſenical ſmell inſtantly ap- 


pears. No traces of mercury are to be found in this 


liquor by treating it either with alkali or copper; 


not the ſlighteſt precipitation is made by it on be— 
ing dropped imo a ſolution of terra ponderoſa in the 
marine acid : from all which it appears, that this liquor 


is only a very dilute batter of arſenic, containing leſs of 


the mercury on account of the quantity of water it 
has. The butter contains the acid in its moſt con- 
centrated ſtate, and is therefore loaded with a larger 
quantity of arſenic: the former liquor will therefore be 
obtained in much larger quantity, by ſetting the mix- 
ture of corroſive ſublimate and arſenic to ſtand a night 
in a cellar, or moiſtencd with water, before it be ſub- 
jected to diſtillation, As the common marine acid 
can diſſolve only a determined quantity of the butter, 
it naturally follows, that what remains after complete 
faturation ſhould totally refuſe to mix, The acid, 
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however, when too much diluted, precipitates the but- Arſenic. 

ter; but in propor- ion to its ſtrength it diſſolves a 

greater quantity. | | 1224 
Arſenic mineralized by ſulphur is not diſſolved by Arſenic mi- 

water, but is affected by the different acids, according neralized 

to the particular circuſtances of each. Nitrous acid by ſulphur, 

and aqua-repia act moſt powerfully ; the former ſoon 

deſtroys the red colour of the realgar, and converts it 

into yellow orpiment ; its primary action being to cal- 

cine the arſenic, without affecting the yellowneſs of 

the ſulphur. It makes no change on the colour of 

orpiment. Aqua-repgia, by long digeſtion, takes up 

the arſenic, and leaves the ſulphur at the bottom ; and 

hence we may find out the proportions of the two in- 

gredients. Some dexterity, however, is neceſſary in 

performing this operation with accuracy ; for if, on 

the one hand, the menſtruum be too weak, part of the 

arſenic will remain undiſſolved; and if, on the other, 

it be too ſtrong, part of the ſulphur will be decompo- 

ſed ; for ſtrong nitrous acid is capable of decompoling 

ſulphur by long digeſtion, baving a greater attraction 

for phlogiſton than the vitriolic acid itſelf. The colour 

of the reſiduum ought to be grey ; for as long as any 


yellow particles remain, it is a ſign that ſome of the 


arſenic alſo remains. If any iron be preſent in the 

compound, it is all diſſolved, by reaſon of the ſupe- 

rior attraction of the acid for it, before any of the ar- 

ſenic is taken up, unleſs it ſhall have been calcined ei- 

ther by the acceſs of air and heat employed in the 

operation, or by the too great power of the menſtruum. 1283 
The pure regulus of arſenic may be obtained artifi- Pure regu- 

cially from white arſenic, either by ſublimation with lus of arlc- 

oil, black flux, or other phlogiſtic materials; or by nic, how 

melting it with double its weight of ſoap and potaſhes; Prepared. 

or laſtly, by precipitation by means of ſome other me- 


tal, from orpiment or ſandarack melted with ſulphur 


and fixed alkali. By the firſt of theſe methods it is 
obtained in a cryſtalline form, oftohedral, pyramidal, 
or even priſmatic. Mr Bergman mentions a natural 1236 
regulus of arſenic, named iſpictel, which along with Miſpickel, 
ſome ſulphur contains a large quantity of iron united a natural 
with the regulus into a metallic compound; but tho! regulus of 
the iron ſometimes amounts to , or even :? of the {ic 
whole, it nevertheleſs remains untouched by the mag— 

net. When ipnited, it ſends forth an arſenical ſmell, 

and ſoon becomes obedient to the magnet, even though 


the operation be performed on a tile without any ad- 


ditional phlogiſton; it melts caſily in an open fire, and 
in cloſe veſſels the greater part of the regulus ſublimes, 
leaving the iron at the bottom. 385 1287 
The pure regulus of arſenic is vaſtly more volatile Great vola- 
than any other metal, and therefore cannot be melted, tility of this 
It begins to ſend forth a vitble ſmoke in 1809 of the ſcmimetal. 
Swediſh thermometer, and is capable of inflammation ; 
but in order io inflame it, it muſt be thrown into a 
veſſe] previouſly heated to a ſufficient degree, other- 
wiſe it will be ſublimed. The flame is of an obſcure 
whitiſh blue, diffuſing a white ſmoke and parlic ſmell. 
In cloſe veſſels it retains its metallic form, and may be 
ſublimed of any figure we pleaſe,  _ 1229 
Regulus of arſenic unites with many of the metals, Effe&s of 
but deſtroys the malleability of thoſe with which jt regulus of 
enters into fuſion, It renders thoſe more eaſy of ſq. arſenic on 
ſion which are melted with difficulty by themſelves; ther me- 
but tin, the moſt eaſily fuſible of all the metals, be- *** 


comes 
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Arſenic. comes more refractory by being united with arſenic. 
This meta] acquires a permanent and ſhining whiteneſs 
by its union with regulus of arſenic, and is able to 


retain half its own weight of the arſenical metal. The 


other white metals become grey by fuſion with this 
ſemimetal, platina only excepted. Gold fuſed in a 

_ cloſe veſſel with regulus of arſenic, ſcarcely takes up ,*, 

of its weight; lilver ; lead :; copper g; and iron more 

than its own! weight, The magnetic property of this 

laſt metal is deſtroyed by a large quantity of regnlus, 
though the exact proportion which deſtroys it can 
ſcarcely be determined, as ſome of the iron is always 

taken up by the ſcoria ; but according to Mr Berg- 

man, leſs than an equa] quantity 1s certainly ſufficient. 
Biſmath retains „ of its weight; zinc ; regulus of 
antimony ;; and manganeſe an equal quantity. Nic- 

kel and regulus of cobilt take up a large quantity; but 

how much cannot be determined, as it is next to im- 
poſſible to procure any of thoſe metals in a ſtate of per- 

tet purity. In a ſufficient degree of heat, and by a 
triture of ſeveral hours, regulus of arſenic takes up a- 

bout z of its own weight ot mercury, forming an a- 

„ malgam of a prey colour. OE 
1239 | : : 5 | 

May be ex- Regulus of arſenic, by reaſon of its volatility, may 
pelled by be expelled from all the metals with which it is unit- 


heat from ed; but, in flying off, it generally carries along with 


all the me- jt ſyme of the metals with which it is united, gold and 
tals with flyer not excepted, if the degree of heat be great and 
re, is very ſuddenly applied. Platina, however, perfectly 
unite” xxſiſts the volatilization; and by reaſon of its refrac- 
1299 tory nature, even retains a portion of the arſenic, 
Effects of This ſemimetal cannot be united by fuſion with alka- 


it upon al- line ſalts until the phlogiſton is conſiderably dimi- 
kaline _ 
ſalts and pure arſenical acid. By adding regulus therefore to 
le. nitre in fuſion, a detonation enſues, the phlogiſton of 
the former is totally deſtroyed, and the acid uniting 


- with the alkali of the nitre forms a neutral arſenical 


ſalt, ſimilar to that made with white arſenic and nitre. 


By diſtillation with dry acid of arſenic, the regolus 
ſublimes before it can be acted upon by the acid; but 
when thrown into the acid in fuſion, ſoon takes fire, 
and ſends forth a white ſmoke: for the acid, being in 


this inſtance deprived of its phlogiſton, ſeparates that 
principle from the regulus, and unites with it in ſuch 


quantity as to regenerate white arſenic; while on the 
other hand, the regulas, by this operation, is ſo far 
1293 deprived of its phlogiſton as to appear in the form of 
Decompo- 2 calx, By diſtillation with corroſive ſublimate, a 
{cs corro- fmoking butter, and ſmall quantity of mercurius dul- 
ve ſubli- cis and running mercury, are procured ; Which happens 
late. in conſequence of a double elective attraction ; the re- 
gulus of arſenic yielding its phlogiſton to the baſe of 
the corrohive ſublimate, which being thus really cal- 
cined, reduces the former to perfect mercury, while 
the marine acid takes up the calxof arſenic, The re- 
gulus of arſenic readily unites with ſulphur, and forms 
the ſame red and yellow compounds that have already 
been mentioned when ſpeaking of white arſenic; it is 
ſoluble in hepar ſulphuris, but may be precipitated by 

1292 every other metal which can unite with the hepar. 
Converted Regulus of arſenic is not affected by the vitriolic a- 
into white cid, unleſs when concentrated and afliſted by heat. 
«rſenic by The inflammable part of the regulus which phlogiſti- 


ie — 8 cates the acid flies off, ſo that the remainder aſſumes 
c acid. | | 
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has little or no effect except when boiling. 


niſhed, and the regulus approaches to the nature of 


mixed with three times its weight of pulveriſed flints, 
and expoſed to a ſtrong fire, it melts into glaſs of a 


$49 
the nature of white arſenic, and exhibits the ſame pro- Cobalt. 
perties with menſtrua as any other metallic calx: he 


ſame holds good with nitrous acid, except that it at- 


tracts the phlogiſton more vehemently, Marine acid 


Regulus of arſenic precipitates certain metals diſſol- Efeats of it 
ved in acids, ſuch as gold and platina, diſſolved in aqua- on metallic 
regia, as well as ſilver and mercury in vitriolic and ni- ſolution. 
trous acids. Silver generally appears in beautiful po- 
liſhed ſpiculæ, like the arbor Dianæ; but if the arſe- 
nic be ſuffered to ſtand long in the nitrous ſolution but 
little dilated, the ſilver ſpiculz are again diſſolved, the 
arſenic in the mean time being dephlogiſticated. So- 
lations of bilmath and antimony are ſcarcely rendered 
turbid, Iron may be ſeparated from regulus of arſenic 
by digeſtion with marine zcid, or with aqua-regia ; nei- 
ther of which will touch the arſenic, as long as any iron 
remains; but in order to ſucceed in this operation, ſubtile 
pulveriſation is neceſſary as well as a juſt quantity and 
ſtrength of the menſtruum. Heat mult alſo be carefully 
avoided, The regulus is alſo diſſolved by hepar ſul- 


phuris and by fat oils, the latter forming with it a 
black mals like plaſter, 


(12. CoBALT. 


 REGuLvus of cobalt, or more properly pure cobalt 
itſelf (what we have under the name of cobalt being 
only a calx of the regulus), is a ſemimetal of a reddith 
white colour, cloſe-grained, ſo as to be eaſily reducible 

to powder, about 7.7 of ſpecific gravity, and forming 
itſelf into maſſes of a needle- like texture, placed upon 
one another. It is ſeldom or never found native, but 
almoſt always calcined and united with arſenic, the ar- 1294 
ſenical acid, ſulphur, iron, &c. The zaffre uſed in Zaffre, a 


commerce is an impure and grey calx of cobalt. When = of co- 
alt, 


dark blue colour, called ſinalt, uſed in 1tinging other 1295 

glaſſes, and in painting. With three times its weight Smalt, 

of black flux, a ſmall quantity of tallow and marine how pro. 

Galt, it affords the ſemimetal known by the improper duced. 

name of regulus of cobalt; but the reduction is very 1296 

difficult, For this purpoſe a large quantity of flux muſt Regulus of 

be made uſe of, and the crucible kept a conſiderable cobalt difh- 

time in a white-red heat, that the matter may become cult to re- 

very fluid, and that the ſcoria way be completely fuſed duce. 

into a blue glaſs, at which period the cobalt ſinks in 

the form of a button to the bottom. 13297 
Cobalt melts in a ſtrong red heat, is very fixed in Properties 

the fire, and it is uncertain whether jt can be vola- of cobalt 

tilized in cloſe veſſels. When ſuffe red io cool ſlow ly, 3 ral 

it cry{tallizes in needle-ſhaped priſms, placed one npon pap 

the other, and united in bundles, having a conſider- 

able reſemblance to maſſes of baſaltes ſeparated from 

each other: in order to ſucceed in this cryſtallization, 

however, the cobalt muſt be melted in a crucible till ir 

begins to boil, and, when the {urface of the metal be- 

comes fixed on being withdrawn from the fire, the ve1- 

ſe] is then to be inclined; that which ſtill remains fluid 

runs out, and the portion adhering to the Jumps form- 


ed by the cooling of the ſurface is found covered with 


cry tals. 1298 


This ſemimetal, expoſed to the atmoſphere, be. Calcines 
comes covered with a dull pellicle, and undergoes a ſponta- | 
ſpontaneous calcination; but it may caſily be calcined raub in 


Wt 
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Cobalt. in any quantity by expoſing it in powder in a ſhallow 
eil, under the muffle of a cupeiling furnace, and 
ſtirring it now aud then to expole freſh ſurfaces to the 

air. After being kept red hot for ſome time, this 

powder loſes its ſplendor, increaſes in weight, and be- 

1299 comes black, the calx being convertible, by a mot 


I's calx violent heat, into a blue glaſs, By fuſion it combines 
forms a 


rags with vitrifiable earths, forming with them a beautiful 


blue glafs bule glaſs extremely fixed in the fire ; whence it is of 
the greateſt uſe in enamel-painting, porcelain-painting, 

&c. The action of terra ponderoſa, magneſia, and 
lime, on cobalt, is not known, Alkalies manifcitiy 

1300 alter jt; but in what reſpect is not known, 

Phenome- Cobalt diſſolves in concentrated vitriolic acid, when 
na with vi- aſſiſted by a boiling beat; the acid evaporating almoſt 
eriolie acid. entirely in the form of ſulphureous gas. The reſi- 
duam is then to be waſhed; a portion of it diſſolves in 

the water, and communicates a greeniſh colcur to it 


when warm, which changes to a roſe colour when. 


cold. M. Beaumé affirms, that by ſafficiently eva- 


porating the vitriolic ſolution of cobalt, two ſorts of 


cryſtals are obtained; one white, ſmall, and cubical ; 


the other greeniſh, quadrangular, ſix lines in length, 


and ſour in breadth, Theſe Jaſt he only conſiders as 

the true vitriol of cobalt; the former being produced 

by certain forcign matters united to it. The cryſtals 

moſt commonly obtained have the form of ſmall needles, 

and may be decompoſed by fire, leaving a calx of co- 

balt not reducible by iifclt, They may likewiſe be de- 

com poſed by all the alkalies, by terra ponderoſa, mag- 

neſia, and lime. According to Fourcroy, 1co grains 

of cobalt, diſſolved in the vitriolic acid, afford, by pre- 

cipitation with pure mineral alkali, 140 grains of pre- 

cipitate; by the ſame alkali abrated, 160 grains. Di- 

| lated vitriolic acid acts on Ziffre, and diſſolves a part, 
 230x With which it forms the ſalt already deſcribed. 

With ni- Nitrous acid acts upon the ſemimetal with that vio- 


trous acid. Jence which is its general characteriſtic ; and the ſolu- 


tion, when nearly ſaturated, appears cither of a roſy 
brown or bright green colour. By ſtrong evaporation 
it yields a ſalt in ſmall needles joined together; which 
is very deliqueſcent, boils upon hot coals without deto- 


nation, and leaves a calx of a deep red colour. It is 
decompoſed by the ſame ſubſtances as the former, and 


rey by exceſs of alkali the precipitate diſappears, 


With ma- Muriatic acid, aſſiſted by heat, diſſolves cobalt in 


vine acid. part, but has no effect upon it in the cold, It acts 

mameore ſtrongly on zaffre, forming a ſolution of a reddiſh 

brown, which becomes green by being heated. By 

evaporation it yields a very deliqueſcent ſalt in ſmall 

needles, which becomes green when heated, and is 

ſoon after decompoſed. Aqua-regia diflolves the me- 

tal more eaſily than the marine acid, but leſs fo than 

the nitrons. The ſolution has been long known as a 
130 Sj mpathetic Ix x. | nt. 

With the Cobalt is not diſſolved directly by the acid of borax; 

acid of bo- but when a ſolution of this ſalt is mixed with a folu- 

rax. tion of cobalt in any of the mineral acids, a double 

decom poſition takes place; the alkaline baſis of the 

borax gion, with the acid which held the cobalt in 

ſolution ; and the calx, combining with the ſedative 


ſalt, falls to the bottom in form of an inſoluble pre- 


cipitate. | 
This ſemimetal is calcined by being heated to igni- 
tion with nitre. One part of cobalt, and two or three 


of dry nitre, well powdered and mixed, when thrown Nickel, 
into a red-hot crucible; produce ſmall ſeintillations; a —— 
portion of the cobalt being converted into acalx of ared 
colour, more or leſs deep, and ſometimes of a green, 1304 
Sal ammoniac is not decompoſed, by reaſon of the lit- With ſal 
tle attraction there is between the metal and muriatic ammoniac. 
acid, M. Bucquet, who made the experiment with 1395 
great care, could not obtain a particle of volatile al- hag ſul. 
kali. Sulphur docs not unite with it but very difficult. FT 

iy, and the combination is promoted by liver of ſul- 

phur. Thus a kind of artificial one may be produced, 

the grain of which will be finer or cloſer, and its co- 


Jour whiter or yellower, in proportion to the quantity 


of ſulphur in the mixture. M. Beaumé obſcrves, that 
this compound cannot be decompoſed by acids, and that 
fire cannot deſtroy all the ſulphur. | 


( 13. NICKEL. 


T uIs was firſt diſcovered to be a ſemimetal of a pe- 8 

culiar kind by Cronſtedt, in the years 1751 and 1754, by Mr 
who procured it in the form of regulus from its ore, but Cronſtedt. 
without being able to reduce 1t to a ſufficient degree of 


purity ; which indeed has not yet been done by any che- 


miſt, M. Bergman has laboured moſt in this way, 
though even he has not reduced it tothe pnrity of other 
metallic ſubſtances. His experiments were made with 
ſome regulus made by M. Cronſtedt, and whoſe ſpe- 
cific gravity was to that of water exactly as 7.421 to 1, 
His attempts to purify it were made, 5 
J. By Calcination and Scorification. 5 
Nine ounces of powdered nickel were expoſed for Effects of 
ſix hours, in ſeveral portions, to a moſt violent heat, calcination 
under the dome of an aſſay furnace. Thus the arſe- With. a vio- 


nic was frſt diſſipated with a fetid ſmell, after which AT 8 


the odour of ſulphur became perceptible; after this a 
white ſmoke aroſe withont any ſmell of garlic, and 
which, according to our author, aroſe probably from 


the more depblogiſticated part of the arſenic which 


now began to ſublime. The heaps (we ſuppoſe after 
the matter had been poured out of the diſhes, and yet 
retaining a great deal of heat), when hot, began to 
ſwell, and green vegetations aroſe from all the ſurface, 
reſembling ſome kinds of moſs, or the filiform lichen; 
a ferruginous aſh-coloured powder remained at bot- 
tom; and 0.13 of the whole were diſſipated during the 
operation, Half an ounce of this calx fuſed in a 
forge for four minutes, along with three times its 
weight of black flax, yiclded a regulus reticulated on 


the ſurface; the areola of a kexangular figure, with 


very ſlender ſtriæ, diverging from a cenire, full of lit- 


_ tle tubercles; it weighed 0,73 of half an ounce; was 


_ obedient to the magnet; and, when ſcorified with bo- 
rax, left a blackiſh glaſs. = 


By a ſecond roaſting the regulus again emitted a_ 
garlic ſmell; afterwards a viſible fume without any 
{mell, with vegetations as before, The roaſted pow- 
der, reduced with black flux as before, ſtill emitted a 
ſmell of arſenic; but on repeating the faſion with the 
calx and borax, nothing but ſome obſcure ſigns of co- 
balt appeared. A third calcination ſeemed to have 
much diſſipated the arſenic, as it now emitted but 
little of that Kind of ſmell; the vegetations were alſo 
gone; and the matter had rather a ferruginous than a 


green 


Practice. 


Nickel, green colour, Nearly the ſame phenomenon appeared 
w—— after reduction in a fourth operation. 
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arſenical odour on being removed from the fire. 


with a preen calx. 


On performing the reduction with lime and borax, 
the regulus, when firſt melted, Joſt much of its ferru- 
ginous matter, which adnered to the black ſcoriæ; it 
ſoon acquired an hyacinthine colour, without any re- 
markable mixture of cobalt, was little obedient to the 
magnet, and its ſpecific gravity was ſomewhat dimi- 
niſhed, being now only 7.0828. | 

By a fifth calcination, gradually adding a quantity 


of powdered charcoal while the matter continued red 
hot, a prodigious quantity of arſenic, imperceptible be- 


fore, flew off in the form of vapour; the arſenical acid 
being thas furniſhed with as much phlogiſton as was 
neceſſary to make it riſe in fume. The regulus was 
treated in this manner until no more arſenical ſmoke 


could be perceived; it was now of a lamellated and 


tenacious texture when reduced, but {till diffuſed the 


roaſting was therefore repeated a ſixth time, and con- 
tinned for ten hours; the addition of powdered char- 
coal continued to diſſipate the arſcnic in inviſible va- 


pours which yet were perceptible by the ſmell; the 
colour of the metallic calx was obſcurely ferrugi- 


nous, with a mixture of green ſcarcely vilible. On 


reducing the regulus with equal parts of white flux, 


2 . * . 
lime and borax, a ſemiductile regulus was obtained, 


highly magnetic, and ſoluble in nicrous acid, to which 
it communicates a deep green colour; a blackiſh maſs 


remained, which afterwards become white, and when 


laid on a burning coal, flies off without any remarkable 
arſenical ſmell. The regulus being then fix times fu- 
ſed with lime and borax, the ſcoriz reſembled the hya- 
cinth in colour, and the metallic part was ſurrounded 
The repulus, as before, was mag- 
netic and ſemi-malleable. Laſtly, it was expoſed for 
14 hours to a very ſtrong heat; when the powdered 


charcoal was added by degrees without any difhpation 
of arſenic or loſs of weight; the colour of the roaſted. 
powder was ferrnginous, with a very light tinge of 


green. On reduction, a very ſmall globe, ſtill mag- 


netic, was found among the ſcoriæ. 


II. By Sulphur. 


Effects of Eight hundred parts of Cronſtedt's regulus of nie- 


ſulphur and 
bora. 


kel, fuſcd with ſulphur and a ſmall quantity of borax, 
yielded a mineralized maſs of a reddiſh yellow, whoſe 
weight amounted to 1700. On expoſing one half of 
this to the fire, it began to grow black ; on which the 


heat was augmented until vegetations appeared ; the 
remaining calx weighed 652. 
borax, and the other which had not been expoſed to 
the fire, a ſulpharated regulus of a whitiſh yellow co- 


Melting this part with 


lour was obtained, weighing 1102. The ſame regulus, 


calcined for four hours, was firſt covered with vegeta- 


tions, and then, on the addition of powdered char- 
coal, diffuſed an arſenical odour ; the metallic calx was 
green, and weighed 1038. A whitiſh yellow regulus 
was obtained ſemiductile, highly magnetic, and ex- 


tremely refractory, weighing 594. By fuſion with 


ſulphur a ſecond time, it weighed 816; one half of 
which roaſted to greenneſs, united by means of fire to 
the other half ſtil] ſulphurated, weighed 50g, and was 
almoſt deprived of its magnetic quality. A calcina- 
tion of four hours, during which phlogiſton was ad- 


The 


E Hin . 
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ded, diſſipated a conſiderable quantity of arſenic ; the Nickel, 


powder put on an aſh-colour, ſomewhat greeniſh, was in 
weight 569; and by reduction yielded a regulus whoſe 
ſurface was red, and which, on breaking, appeared of 
a white aſh-colour, very friable, and weighing 432; 
the ſpecific gravity 7.173. 

Ou mineralizing the regulus a third time with ſul- 
pbur, adding charcoal as long as any veſtige of arſenic 


remained, which required a violent calcination of 12 
hours, the remaining powder was of an aſh-green co- 


lour, and weighed 364; but the regulus obtained by 
means of a reduction erfeted by the moſt violent heat 
in a forge for three quarters of an hour, was ſo refrac- 
tory that it only adhered imperfectly to the ſcoria, 
which were of a diſtin hyacinthine colour; nor could 
it be reduced to a globule by means of borax, though 
urged by the ſame vehemence of fire. The abſolute 
gravity of this regulus was 180; its ſpecific gravity 
8.666, Its magnetic virtue was very remarkable; for 
it not only adhered ſtrongly to the magnet, but to any 


other piece of iron; and the ſmall pieces of it attrac- 
ted one another. 


It had a conſiderable ductility, was 
of a whitilh colour, mixed with a kind of plittering 
red; diſſolved in volatile alkali, yielding a blue ſolu- 
tion, and a green one in nitrous acid, pO 

An hundred parts of the ſame regulus, beaten out 
into thin plates, were covered by a calcination of 
four hours, with a cruſt apparently martial, having un- 


der it a green powder, and within 1t a nucleus con- 
ſiſting of reguline particles ſtill unchanged ; the weight 


heing increaſed by 5, The friable matter, reduced to 


powder, put on a browniſh-green colour; and after a 


calcination of four hours more, concreied at the bot- 


tom in form of a friable black cruſt, ſtrongly magne- 


tic, and 3 100: No veſtiges of arſenic were 
diſcovered by a ſucceeding operation, in which char- 
coal was added ; nor was the magnetic powder deſtroy- 


ed, but the weight was increaſed to 105, and the co- 


lour ſomewhat changed. By fuſion for an hour with 
lime and borax, this powder yielded a regulus of an 
angular ſtructure, red, ſemiductile, and altogether mag- 
netic ; the ſpecific gravity being 8.875. The ſame 
globule diſſolved in aqua-regia, was precipitated by 
green vitriol, as if it had been loaded with gold; but 
the precipitate was readily ſoluble in nitrous acid, 
Moſt of the reguli ſhowed no ſigns of precipitation 
with green vitriol, 


III. With Hepar Sulphuris. 


| | 1309 
Fifty-eight parts of regulus of nickel, which had Effect of 
been fulphurated before, being fuſed with 1800 parts hepar ſul- 


yielded a powder, which, by calcination till the ſul- 
phur was driven off, appeared of an aſh-colour, and 
weighed 35. The infoluble reſiduum, deprived of its 
ſalphur by means of fire, was likewiſe of an aſh-colour, 
and weighed 334. On reducing this regulus by means 


of the black flux, a friable regulus was obtained, which 


had a very weak magnetic property; but, on fuſion 
with borax, this quality was augmented. On mixin 

and melting together equal parts of calx of nickel, 
gypſum, colophony, and white flux, a powdery, ſqua- 
mous, and reguline maſs was produced ; which, by 
fuſion with borax, afforded a regulus poſſeſſing the pro- 


perties 


of ſaline hepar ſulphuris, then diſſolved in warm water, Phuris. 
filtered through paper, and precipitated by an acid, | 


$52 


Mick, 


CHEMISTRY, 


pertics of nickel, bat not entirely deſtitute of cobalt, 


———--- which obeyed the magnet, and did not part with 1s 


1119. 
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Nitre ca- 
pable of 


iron even after two {lations in the nitrous acid, 
anl various reductions by fuſion with borax; the ſul- 
phur was alſo rctained with great obſtinacy. 

Ou diſſolving regulus of nickel by ſuſion, in hepar 
ſulphuris made with fixed alkali, adding a quantity of 
nitre ſiſſiclent only to deſtroy a ſmall part of the he- 
par, the regulos which had been ſuſpended by it was 
ſeparated, and fell ty the bottom. On examiuing this 
reg lus, it appeared more pare, and generally deprived 
of cobilt, bin (tifl contatning won, In like manner 
nickel is always very diſtinétly/ precipitated by regulus 


f cobalt, as this latter is attracted more powerfully by 


the hepar ſalphuris. When dillolved by fulton wich he- 


par ſulphuris, this ſemimetal may be precipitated by 


adding iron, copper, tin, or lead, and even by cobalt: 
the regulus obtained is indeed ſcarcely ever attracted 


b / the magnet; but we arc not from thence to con- 


clude that it docs not contain any iron; ſor when the 
heterogenous matters, which impede its action, are pro- 


_ perly removed, it thea acknowledges the power of the 


magnet very plainly, 
. IV. By Nitre. 


Oac part of Cronſtedt's regulus was added to twelve 


of nitre ignited in a crucible, and Kept red-hot tor 
about an hour, Some weak flaſhes appeared firſt; 
then a large quantity of arſenic was emitted; and, 
laſtly, the ſides were covered with a blue cruſt occaſioned 
by the cobalt, a green matter remaining at bottom. 


This, fuſed again for an hour, with twelve parts of 


nitre, tinged the internal fides of the veſſel of a green 
colour; and, laſtly, a browniſh green maſs, much leſs 


in quantity than in the former operation, was left at 
the bottom. This green matter, treated in the ſame 


way for two hours a third time, left a grey ſcoria at the 
bottom, which yielded no regulus with black flux. 
Another portion of the ſame regulus, treated in the 
ſame way with nitre, was diſſolved, and became green; 
yet on being freed by abtution from the alkaline ſalt, 
it yielded no regulus with black flux, but only ſcoria 


of an hyacinthine colour mixed with blue, tinging ni— 


trons acid of a green colour, concreting into a jelly, and 
on evaporation gs a greeniſh calx behind. 

Another portion of Cronſtedi's regulus was kept 
ſome hours in the crucible with 16 parts of nitre ; by 
which means all the arſenic was firſt ſeparated; then 
the phlogiſticated nitrous acid; and, laſtly, the fides 
of the veſſel were penetrated by a kind of green efflo- 
reſcences. The mals, after being waſhed with water, 
was of a dilute green colour, and tinged borax of a 
greeniſh brown. A green powder was till yielded, 
after treating this in the ſame manner with 12 parts of 
nitre; and on reducing it with one-half black flux, 
one-cighth borax, and as much lime, a yellowiſh 
white regulus, both magnetic and malleable, was ob- 


| rained, poſſeſſing all the properties of nickel. Its 


ſpecific gravity was 9.000; the phlogiſtic ingredient 
was uſed in ſmall quantity, that the iron might, if 
poſſible, enter the ſcoria. 
It having appeared from this and ſome other expe- 


ſeparating riments, that nitre was capable of diſcovering the 
el the co- ſmalleſt quantity of cobalt contained in nickel the 


balt from 
nickel. 


of * 
* 


products of the ſormer operations were now ſubjected 


netic, 


volatile alkali (to be afterwards particularly mentioned) 
Ciſcovercd a conſiderable quantity of cobalt, nor was 
there any one which did not thus diſcover more or leſs 
of that jugredient by this trial. | 


V. By Sal Ammoniac, 


A calx of nickel, ſo much freed from cobalt that it Effect ci 
did not tinge borax in the leaſt, mixed with twice fal ame. 
its weight of ſal ammoniac, yiclded by ſublimation “e 


with a ſtrong red heat, two Kinds of flowers; one, 
Wich roſe higher than thc other, was of an aſh colour; 
the other white, The bottom of the plaſs was ſtained. 
of a deep hyacinthinc colour; the reſiduum was divided 
into two lirata; the upper one yellow, ſcaly, and 
ſhining like moſaic gold. With borax it affortced an 


hyacinthine glaſs, but not regulus; and in a few days 


liquefied in the air, acquiring a green colour and the 
conſiſtence of butter. The reſiduum ſhowed the ſame 
properties with calx of nickel; and the preen ſolution 
ſhowed no veſtiges of iron with galls, but became blue 
with volatile alkali ; which was alto the cafe with the 
flowers. The lower ſtratum contained a calx, blackith 
on the upper part, but of a ferruginous brown in the 
under, with a friable and ſcarcely magnetic regulus, of 
a reddiſh white. The blackiſh calx yielded an hya- 
cinthine glaſs with borax. Part of this ſtratum fub- 
limed with twice its quantity of ſal ammoniac ; and 
with the ſame degree ot heat as before, yielded flowers 
of a very fine white, with a reſiduum of ferruginous 


| brown, greeniſh on the upper part towards the lides of 


the veſlel, the bottom being {tained of an byacinthine_ 
colour as before. Twenty parts of ſal ammoniac being 
added to a part of the inferior ſtratum reduced, the 
whole was ſublimed in a retort ; a blackiſh powder re- 
mained, which became green by calcination, and of 
an hyacinthine colour by ſcorification, as did alſo the 
bottom of the containing veſſel. The ſublimation be— 
ing twice repeated, uling a double quantity of ſal am- 
moniac each time, the calx became at length very green, 
diſſolving with the ſame colour in the nitrous acid, and 


yielding by reduction a white, brittle, and very little 


magnetic regulus. In all theſe ſublimations, it was 
obſerved, that the volatile alkali roſe firſt; then ſal 
ammoniac ; and, laſtly, a part of the marine acid was 
forced over by the violence of the heat, 


VI. With Nitroas acid, 


33 3 EL 
Having obtained a ſalt by cryſtallization from nickel Effe&s of 

diflolved in nitrous acid, part of this was calcined with antimony- 

charcoal duſt in a proper veſſel, and during the opera- 


tion a large quantity of arſenic was diflipatcd ; a prey, 
ſemiductile, and magnetic regulus being obtained after 
reduction. A brittle regulus was obtained aftcr a ſe— 
cond ſolution, precipitation, and reduction; but by a 
third operation it became again ſemiductile and magp- 

By repeating this proceſs a fourth and fifth 
time, the quantity became ſo much diminiſhed that it 
could no longer be tried. In all theſe folntions a 


blackiſh reſiduum appeared; which, when ſuffered to 


remain in the acid, grew white by degrees; but when 
edulcorated and laid on a burning coal, exhaled a ſul- 
phureous ſmoke, and left a black powder ſoluble in 
the nitrous acid, —— 


VII. By 


Practice. 
to its action. The regulvs produced by repeated ſco- Nickel, 
rification thus became a little blue; that Gdiflolved i 


Practice. 
Nickel. 
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Volatile 
Alkali. 


VII. By volatile Alkali. 


Four hundred and eighty-ſeven parts of a calx of 
nickel, produced by diſſolving Cronſtedt's regulus in 
nitrous acid, and precipitating the ſolution by a fixed 
alkali, being immerſed for 24 hours in a quantity of 
volatile alkali, yielded a reſiduum of fifty, having 
a blackiſh green colour, The ſolution, which was blue, 
by filtration and inſpiſſation yielded a powder of a light 
blue colour, weighing 282; which, reduced with 
black flux, produced a white, ſemiductile, and highly 
magnetic regulus, weighing 35, whole ſpecific gravity 
was 7.000, The ſcoriæ were of a light red: but 
when mixed with borax, put on an hyacinthine colour, 
and yielded a regulus weighing 30. The two re- 
guli united together proved very refractory; fo that 

the maſs could not be melted by the blow-pipe, even 
with the addition of borax. It ſent forth neither an 
arſenical nor ſulphureous ſmell on the addition of char- 
coal-duſt ; but, on a ſucceeding reduction, yielded hy- 
acinthine ſcoriz; and the remaining flocculi, diſſolved 
in nitrous acid, affording a very green ſolution, which, 
on the addition of volatile alkali, yielded a powder of 
the ſame colour. TR = 

From 50 parts of the blackiſh green reſiduum, 13 
of a clear white, brittle, ſquamous, and little magne- 

tic regulus, were obtained, the ſpecific gravity of which 
was 9.333. At the bottom of the veſlel was found a 
ſcoria of an obſcurely blue colour, with the upper part 
hyacinthine. It was eaſily fuſed ; and tinged borax, 
firſt blue, then of a hyacinth colour, upon which it 
became more ſtrongly magnetic. By the aſſiſtance of 
heat it diſſolved in nitrous acid, forming a ſolution of 
a beautifal blue colour. A black powder at firſt float- 
ed in the liquor, but became white, and fell to the bot- 
tom. After edulcoration it was for the moſt part diſ- 
ſipated, with a ſulphureous ſmell, on being expoſed to 
the fire; a little brown-colonred maſs, ſoluble in vola- 
tile alkali, remaining at bottom. This ſolution was 
precipitated by phlogiſticated alkali, and a powder 


thrown down of the colour of calx of nickel, which 


1315 ſoon grew blue with volatile alkali. . 
Nickel can- From all theſe experiments it appears, that nickel 
not be ob- cannot be obtained in a ſtate of purity by any means 
tained in 2 hitherto known. From every other ſubſtance, indeed, 
ſtate of pu- jt may be ſeparated, except iron; but this reſiſts all 
"IM the operations hitherte deſcribed, and cannot be di- 

miniſhed beyond certain limits. The magnet not only 


readily diſcovers its preſence, but ſome portions of the 


regulus itſelf becomes magnetic; but the tenacity 

and difficulty of fuſion, which increaſe the more in 
proportion to the number of operations, plainly ſhow 

that there is no hope of ſeparating the whole quantity, 

unleſs we ſuppoſe the regulus of nickel itſelf io be at- 

tracted by the magnet; and there is certainly a poſ- 

ſibility that one other ſubſtance beſides iron may be 
attracted by the magnet. The great difficulty, or ra- 

ther impoſſibility, of obtaining it in a ſtate of purity, 

1316 naturally raiſes a ſuſpicion of its not being a diſtinct 
Bergman's ſemimetal, but a mixture of others blended together ; 
opinion of and on this ſubject our author agrees in opinion with 
the compo- thoſe who ſuppoſe it to be a compound of other me- 
lition of tals. Indeed, Mr Bergman is of opinion, that“ nic- 
* kel, cobalt, and manganeſe, are perhaps no other than 
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modifications of iron.” And in order to aſcertain this, Nickel. 
he made the following experiments, e eee 


1. Equal parts of copper, of the gravity of 9.3242, Ex 1317 


and iron of 8.3678, united by fuſion with black flux, e eg 
yielded a red maſs, whoſe ſpecific gravity was 8.5441 ; compoſe 
and which tinged nitrous acid firſt blue, then green, nickel arti- 
afterwards yellow, and at laſt of an opaque brown, ficially. 
2. Two parts of copper and one of iron had a ſpecific 

gravity of 8.4634 ; the mixture yielding firſt a blue, 

and then a green ſoJution. 3. Equal parts of copper 

and iron, of the ſpecific gravities already mentioned, 

with another part of cobalt whoſe gravity was 8.1500, 
yielded a metal of the gravity of 8.0300, imparting a 

brown colour to the ſolution. 4. Two parts of arſe- 

nic of 4.0co, added to one of copper and another of 

iron, gave a brittle metal of 8.0468, which formed a 

blue ſolution, 5. One part of copper, one of iron, 

two of cobalt, and two of white arſenic, gave a brittle 

regulus of 3.4186; the ſolution of which was browniſh, 


and ſeparated in part ſpontaneouſly. 6. One part of 


copper, one of iron, four of cobalt, and two of white 
arſenic, formed a maſs of 8.5714. The ſolution was 
ſomewhat more red than the former; and a ſimilar 
effect took place on repeating the experiment, on- 
ly that the ſpecific gravity of the metal was now 
8.2941. 8. One part of iron and four of white arſe- 


nic formed a metal which diſſolved with a yellow co- 
| Jour ; and, on the addition of Pruſſian alkali, imme- 
diately let fall a blue ſediment. 
per, eight of iron, (ixteen of white arſenic, and ſour 


9. One part of cop- 


of ſulphur, united by fire, on the addition of black 
flux, yielded a maſs which, though frequently calci- 
ned and reduced, produced nothing but brown or 
ferruginous calces. It acquired a greenneſs with ni- 
trous acid; but on the addition of phlogiſticated al- 
kali depoſited a Pruſſian blue. 1c. One part of iron 


was diſſolved in ſix of the nitrous acid, and likewiſe 
ſeparated by one part of copper and one of the calcined 


ore of cobalt, in the ſame quantity of the ſame acid. 
The whole of the ſolution of iron was then mixed with 
five parts of the ſolution of copper, whence a green 
and faturated nickel colour was produced ; which, 
however, on the addition of three parts of the ſolution 
of cobalt, became evidently obſcured, The alkaline 
lixivium dropped into this threw down at firſt a ferru- 
ginous brown ſediment, the ſolution ſtill remaining 
green: afterwards all the blue was precipitated ; by 
which at firſt all colour was deſtroyed, but afterwards 
a red appeared, occaſioned by the cobalt diſſolved in 
the alkaline ſalt. The ſediment, when reduced, yielded 
a regulus ſimilar to copper, and at the ſame time duc- 
tile, which tinged both glaſs and nitrous acid of a blue 
colour. If a ſaturated ſolution of nickel be mixed 
with half its quantity of ſolution of cobalt, the green 


colour is much obſcured ; but four parts of the former, 


on the addition of three of the latter, put off all ap- 
pearances of nickel. Sce the article NICKEL, 


9 14, of PLATIN A. 


ö 3 1318 
TRE properties of this metal have not as yet been The hea- 


thoroughly inveſtigated by chemiſts, and there is there- vieſt of all 
fore ſome diſagreement concerning them. Formerly metals. 
it was ſuppoſed to be inferior in ſpecific pravity to 


gold ; 


4 A 


— I” 
—— — — — ,. 


— Au 1 1 


Mr Berg- 


Cryſtals of 
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Flatina, gold; but now is generally allowed to be ſuperior in 
that reſpect by little leſs than a fourth part; being to 
water in the proportion of 23 to 1 when perfectly 

freed from all heterogeneous matters, Mr Berg- 

man ſays that its colour is that of the pureſt fi- 

ver. The very ſmall globules of it are extremely mal- 

leable ; but when many of theſe are collected together, 

3% they can ſcarcely be io perfectly fuſed as to prejerve 
Infoluble the ſame degree of malleability. They are not affec- 
except by ted by the magnet in the leaſt, nor can they be dis- 
dephlogiſti- ved in any limple menſtruum excepting dephlogi- 


CO ſticated marine acid, As it is commonly met with, 
INC 4010. 


1129 however, platina has the form of ſmall grains, its 


Fountin plates of a binith black, whoſe colour is intermediate 
ſmallgrains betwixt thoſe of filver and iron, Theſe prains are 
intermized mixed with many forcign ſubſtances, as particles of 
with ſo- gold, mercury, and blackiſh ferruginous, ſandy grains, 
3 ſub- which by the magnificr appear ſcorified, The grains 
zuces. themſelves, when examined by a magniſying glaſs, ap- 
pear ſometimes regular, ſometimes round and flat, 
like a kind of button. When beat on the anvil, molt 
of them are flattened and appear ductile ; ſome break 
in pieces, and on being narrowly examined appear to 
be hollow, and particles of iron and a white powder 
have been found within them: and to theſe we muſt 
attribute the attraction of platina by the magnet; 
ſtuce, as we have already obſerved, pure platina is not 
1321 attracted by it. 7A = 
Mr Bergman, who carefully examined this metal, 
man's c. diſſolved it firſt in aqua-regia compoſed of che nitrous 
dee and marine acid. The ſolution at firſt exhibits a 
„i yellou colour, but on approaching to ſaturation be- 
g came red, and the redneſs increaſes as the liquor be- 
comes more loaded with metal. Cryſtals are produced 
by evaporation of a deep red colour, generally in 
ſmall angular and irregular grains, whole true ſhape 
cannot be diſcovered. Their appearance is ſometimes 
oqaque and ſometimes pellucid. After theſe are once 
formed, they are extremely difficult of ſolution, re- 
quiring mach more water than even gypſam itſelf for 
this purpoſe--—The ſolution is not precipitated by vege- 
table axed alkali, nor does the latter affect the cryltals, 
except very faintly by digeſtion with them in a canſtic 
ſtate. Acrated mineral alkali takes them up and grows 
yellow, but without depoliting any thing, though it 
$492 decompoſes them at laſt by evaporating to drynels.. 
| Ou the addition of a ſmall quantity of vegetable 
platina may fixed alkali, cither mild or cauſtic, ſmall red cryſtals 
ve decom- ſoluble in water, and ſometimes of an octohedral fi— 
poſed by gure, are depoſited, They are decompoſed with 
mineral but g ifficulty by the mineral alkali, but not at all by the 
not vegeta- ; $a 5 
ble fixed al. Vegetable. If a larger quantity of ſalt is added at 
kali, flrlt, an inſoluble ſpongy matter of a yellow colour is 
| _ precipitated. Cryſtalline particles of the ſame kind 
are thrown down by an alkali ſaturated either with 
the vitriolic, nitrous, marine, or acctous acids, though 
| all the platina cannot thus be ſeparated from the men- 
1323 ſtruum. | | ; 5 
Solution in Aqua- regia, compoſed of nitrons acid and common 
aqua-regia ſalt, diſſolved the metal with equal facility as the for- 
made with mer; only the ſolation was more dilute, and a yel- 
2 low powder floated on the ſurface, a larger quantity 
N being found at the bottom. On adding vegetable fix- 
| ed alkali to the clear ſolution, a copious yellow pow- 


der, ſoluble in a large quantity of water, was depoſited, 


Practice. 

A powder, of a ſimilar kind, was precipitated, tho' Plating, 

more ſlowly, and more of a cryſtalline nature; but 

mineral alkali, though uſed in much larger quantity, 

did not make any alteration, The collected powder 

was yellow, and agreed in property with that ſepara- 

ted ſpontaneouſly in a former experiment, 1324 
On repeating the experiment with nitre and depu- In 2 liquor 

rated ſpirit of falt, inſtead of nitrons acid and ſca-ſalt, ©vmpoſed 

the platina was diſſolved into gold-coloured liquor, "+ pt mn 

grecniſh coloured grayulated matter falling to the bot- - - 

tom, and the fincr part of the ſame riſing to the top, * 

After ſaturating the ſuperfluous acid, a metallic calx, 

inſoluble in water, was thrown down by the vegetable 

alkali. The green powder is ſoluble in water, and is 

of the ſame nature with the precipitate thrown down 

by the vegetable alkali, | 1325 
Platina precipitated from aqua-regia by a ſufficient Cryſtalline 


quantity of mineral alkali, the precipitate waſhed and powder 


diſſolyved in marine acid, on the addition of vegetable Precipita- 
alkali immediately lets fall a cryſtalline powder, as it ted by vege- 


does alſo with nitre and other ſalts, having the vegeta- table alkali 


ble alkali for their baſis. The caſe is the ſame with calx mir pr | 


of platina, diflolved in vitriolic acid. Nitrous acid alſo calx in ma- 
diflolves the calx of platina, but does not yield any di- rine acid; 
ſtint ſaline precipitate without the aſſiſtance of marine. 1326 
acid, —The above phenomena are likewiſe produced by 9: * 
the precipitate thrown down by the vegetable alkali af- 8 
ter the ſaline powder has been depoſited, Dae 6 
From theſe experiments our author concludes, 1. cid. 
That the precipitate which is firſt thrown down, on 1327 
the addition of vegetable alkali to ſolutions of platina, This preci- 
is a Taline ſubſtance, and different from the calx of Pitate 4 
the metal, 2. That this ſaline precipitate is compo- op She 
ſed of calcined platina, marine acid, and vegetable al-? : 
kali. 3. By means of vitriolic acid, a precipitate ana- 

logous to this may be obtained, compoled ot calcined 


platina, vegetable alkali, and vitriolic acid. 4. The 


whole ſolution of platina cannot be precipitated by ve- 
getable alkali im form of a triple ſalt; but after paſs- 
ing a certain limit, a metallic calx in the uſual Way is | 
produced. 1328 
As it has been denied by Margraaf and Lewis that Whether 
mincral alkali is capable of ſeparating platina from its mincral al- 
acid, onr author was induced to attend particularly to kali can ſe- 
this circumſtance, Having therefore tried the com- Parete pla- 
mon ſolution with mineral alkali, he found that each drop my oo 
excited a violent efferveſcence, and at laſt that a yel- N 


low ſpongy matter, affording a genuine calx of pla- 

tina, was precipitated: this was more ſpeedily effected 

by uſing the dry mineral alkali, which had fallen to 

powder of itſelf, To determine, however, the dif- 

ference betwixt the two alkalies in a more accurate 
manner, he divided a very acid ſolution of platina in- 

to two equal parts. To one of theſe, he added ſmall 

portions of the vegetable, and to the other an cqual 

weight of pieccs of mineral alkali, waiting five mi- 

nutes after every addition, till the efferveſcence ſhould 

fully ceaſe. After the firſt addition, ſmall cryſtals ap- 

peared; in the former partly on the ſurface, and partly p: Hy. 
in the bottom; but in the latter no precipitate could ans Hm 
be obſerved until 56 times the quantity of vegetable — * 
alkali had been added. The difference, however, was neral alkali 
even greater than what appears from this experiment; required to 
ſor the vegetable alkali was cryſtallized, and therefore Precipitate 


charged with the water neceſſary 10 its cryſtalline Pines of 


vegetable 
form ; ajkali. 
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Platina, form; whereas the mineral alkali was ſponiancouſly 
w—— calcined: and though, in equal quantities of theſc two 
alkalies, the purely alkaline parts are as 3 to 2, yet 
three parts of vegetable alkali ſaturated only 1.71 of 
this aqua-regia, while two of the mineral alkali took 
1399 up about „ 

 F-f:&s of The volatile alkali firſt throws down this metal in 
the volatile a ſaline form; the grains ſometimes diſtinctly octo- 
alkali. hedral. Thcir colour is red when that of the ſolution 
is ſo, but yellow when the ſolution is more dilute. 
After ſaturating the ſuperabundant acid, the ſame al- 
kali precipitates the platina truly calcined. This pre- 
cipitate 1s diſſolved in water, though with difficulty, 
and may be reduced to more regular cryſtals by eva- 
poration. Theſe are diſſolved by the mineral alkali; 
but hardly any ſigns of decompoſition are to be ob- 
ſerved, unleſs the yellow ſolution, evaporated to dry- 
neſs, be again diſſolved in water; for then the metal- 
lic calx reſts at the bottom, and the ſolntion is de- 
prived of its yellow colour. The vegetable alkali has 
ſcare any effect in this way; for, after repeated ex- 
ſiccation, the ſolution remains clear and yellow: but 
here probably the fixed alkali takes the place of the 
volatile; for in larger quantities, and eſpecially when 
the cauſtic vegetable alkali is made uſe of, the mixture 
. . ſmells of volatile alkali. 5 | | | 
_ The volatile alkali, ſaturated with any acid, pre- 
partly pre- Cipitates the platina in the ſame manner as the vege- 
cipitated table alkali in combination with acids: but theſe neu- 
by neutral tral ſalts precipitate only a determined quantity of pla- 
lalts. tina; for after their effect has ceaſed, the liquor lets 
fall a pure calx of platina on the addition of vegetable 

or volatile alkali, | 


: Trigle 1. The calx of platina precipitated by mineral alkali, 


formed by and then diſſolved in any ſimple acid, thows nearly the 
this metal. ſame phenomena with volatile alkali as with the vege- 
table alkali, © Whence (ſays Mr Bergman) we may 
conclude, that platina diſſolved in acids forms at firſt, 
both with the volatile and fixed vegetable alkali, a 
triple ſalt, difficult of ſolution, and which therefore al- 
moſt always falls to the bottom unleſs the quantity of 
water be very large.“ Calcareous earth, whether ae- 
rated or cauſtic, produces the ſame phenomena as the 
1333 mineral alkali, without any cryſtalline appearance. 
Platina the Patina has been remarkable ever ſince its firſt diſ- 


molt infu- covery for being the moſt infuſible ſubſtance in the 
ible ſub- | „ 5 
dance in World. Meſſrs Macquer and Beaume kept it in the 


the world. moſt violent heat of a glaſs-houſe furnace for ſeveral 
days without perceiving any other alteration than that 

its grains adhered ſlightly to each other; but the ad- 

heſion was ſo flight that they ſeparated even by touch- 

ing. In theſe experiments the colour of the platina 
became brilliant by a white heat, but acquired a dull 

grey colour after it had been heated for a long time. 

They obſerved alſo, that its weight was conſtantly in- 

_ creaſed; which undoubtedly aroſe from the calcication 

of the iron it contained, Dr. Lewis, after various at- 

tempts to fuſe platina, found himſelf unable to ſuc- 

1334 Ceed cven in a fire which vitrified bits of glaſs-houſe 

© Firſt melt. pots and Heſſian crucibles. Meilrs Macquer and 
ed bya Beaume firſt melted this refractory metal with a large 
burning burning-glaſs, 22 inches diameter and 28 inches fo- 
mirror. cus. The power of this ſpeculum was almoſt incre- 
dible, and far exceeded what is related of the lens of 


Tichirnhauſen or the mirror of Villette. Its general 


effects are related under the articl PurxrxG-Cl/aſs, Platine. 
And as platina reſiſted this intenſe heat more than fig a” 
times as long as the molt untutible tubttances formerly 

known, it appears to require a fire as many times 1335 
ſtronger io melt it, It has been found, however, ca- May be vi- 
pable not only of fuſion but of vitrification by the e- trified by 
lectric fire; and that it may alſo be melted by fire ex- elearic 
cited by dephlogiſticated air: bit M. de Liſle was the fire. 

firſt who was able to melt it with the heat of a com- 13386 
mon forge when expoſed to the blaſt of a double bel- Its precipi- 
lows in a double crucible. Thus its real ſpecific gra- tate ſuſible 
vity began firſt to be known. It miſt be obſeryed, u à cm- 
however, that this fuſion was not performed on com- wen _—_ 
mon platina, but on ſuch as had been diſſolved in aqua- 

regia and precipitated by means of ſal ammoniac, 

M. Morvean repeated the experiment, and from 72 

grains of platina obtained a regulus weighing 50% ; 

which ſeemed to have undergone a very imperfect ſu- 

ſion; for it did not adhere to the crucible or take its 

form, but ſeemed to be merely platina revived. Its ſpe- 

cific gravity was alſo found to be no more than 10.045 ; 

but it was nearly as malleable as ſilver ; and when ir 

had been ſufficiently hammered, ns ſpecific gravity 

was augmented to no leſs than 20.170, which is more 1337 
than that of gold itſelf, M. Morveau found that he This preci- 
could melt the precipitate with different fluxes, ſuch pitate, or 
as a Mixture of white glaſs, borax, and charcoal, and even crude 
a mixture of white glaſs and neutral arſenical ſalt : ee 
and that the regulus thus obtained was more complete- aſflarce 
ly fuſed, but was not malleable, and obeyed the mag- of fluxes. 
net; but the regulus obtained without addition did . 
not ſhow this mark of containing iron. He alſo found, 

that by means of the abovementioned flux of white 

glaſs, borax, and charcoal, he could melt crude pla- 

tina, Since that time the fuſion of platina has been 
accompliſhed by various chemiſts, and with different 

fluxes; and in proportion to the degree of purity to 


which the metal has been reduced, its ſpecific pravity 


has alſo increaſed; ſo that it is now lcttled at 23, 

that of fine gold being 19. 1338 
Though Dr Lewis could not accompliſh the fuſion Alloyed by 

of platina by the methods he attempted, he was ne- Dr Lewis 


vertheleſs able io alloy it with other metals, Equal with otter 


parts of gold and platina may be melted together by metals. 

a violent fire, and the mixed metal formed into an 

ingot by pouring it into a mould. It is whitiſh, hard, 

and may be broken by a violent blow; but when 

carefully anncaled, is capable of conſiderable extenſion 9 
under the hammer. Four parts of gold with one of with gold. 
platina form a compound much more fuſible than the 
former, and likewiſe more malleable; ſo that it may 

be extended into very thin plates without being bro- 


ken or even ſplit at the edges. Dr Lewis remarks 


alſo, that though in this caſe it be alloyed with ſuch a 
quantity of white metal, it nevertheleſs appears no 
paler than guineas uſually are, which contain only 
one-twelfth of ſilver. | = 2000 

Equal parts of filver and platina melted together with Gl- 
with a violent fire, form a much harder and darker- ver, 
coloured maſs than ſilver, which has allo alarge grain, 
though it preſerves ſome ductility. Seven parts of 
ſilver with one of platina form a compound much more 
reſembling ſilver than the other; but ſtill coarſcr- 
grained and leſs white. From the experiments made 
on ſilver, however, it appears that no perfect union is 

424 3 | formed 
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platina. 


Unite mot 


pound me- 


platis a a 


Mercury 


May be 


And with 
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latina, formed betwixt the two; for after the mixture has 
peen kept in fuſion for a conſiderable time, moſt of the 
platina ſeparates and falls to the bottom. Lewis ob- 
ierved that ſilver melted with platina was thrown up 

with an exploſion apainſt the ſides of the crucible. 
Silver did not appear to be in any degree mcliorated 


by its union with this metal, excepting by the ſuperior | 


1341 hardneſs communicated to it; but copper ſeemed to 
Copper be conſiderably improved. A large proportion of pla- 
conlider- tina, indeed /0-third al parts, produced an 
ably im- tina, Indeed, as two-thirds or equal parts, p 
proved by hard, brittle, and coarſe-grained compound ; but when 
union with 2 ſmaller quantity of platina is added, as from ; to , 

or even Jeſs, 4 golden-coloured copper is produced, 
very malleable, harder, ſuſceptible of a finer poliſh, 

ſmoother-prained, and much leſs ſubject to calcina- 
1342 tion and ruſt than pure copper. | | 


readily 
with Zinc; ſuſion. When the proportion of platina is conſider- 
able, the metal is oa bluiſh colour, the grain cloſer, 
without tarniſhing or changing colour in the air, and 
they have not even the malleability of the ſemi- 

1343 metal, 7 
And with Patina unites readily with the compound metals, 
the com- iſs formed of copper and zinc, and bronze made of 
2 copper and tin. In the latter it was remarkable, that 
the compound metal took up more platina than both 
its ingredients ſeparately can do. This compound 
was hard and capable of receiving a fine poliſh, but is 

1344 ſubject to tarniſh, | 


The com- Equal parts of braſs and platina formed a compound 
E o very hard, brittle, capable of receiving a fine poliſh, 
rats an 


and not ſubjc to tarnith, It is poſſible therefore that 
proper ma- it might be uſed to advantage as 4 material for ſpecu- 
terial for lums; all materials for which, hitherto diſcovered, 
ſpeculums, have the great inconvenience of tarniſhiug in the air, 
1345 | and that very quickly. | 
Can ſcarce Platina amalgamates with mercury, but with much 
be united greater difficulty than gold, which will alſo ſeparate 
with mer- the quicklilver after it has been united with the pla- 
eury* _ tina. The amalgamation of platina does not ſucceed 
but by very long tritoration of the metals with water, 
1346 ag for inſtance a weck; but if the trituration be per- 
e A formed with a mixed metal compoſed of gold and 
tna to  Platina, the mercury ſcizes the gold, and leaves the 
unite with platina untouched. Dr Lewis propoſes this as a me- 
guld. thod of ſeparating gold from. platina; and it is that 
uſed in Peru, where gold and platina are ſometimes 
| naturally mixed in the ore; but we do not know whe 
1347 ther this ſeparation be quite complete. | | 
tend - Mr Morveau ſucceeded in uniting iron with platina, 
with ſorg. though Dr Lewis could not accompliſh this. The 
ed and caſt latter ſucceeded, however, in uniting it with caſt iron. 
iron; The compound was much harder and leſs ſubject to 
ruſt than pure iron. It was alſo ſuſceptible of a 
1343 much finer poliſh, | | 
Platina may be alloyed with tin, lead, or bif- 
tin, lead, or muth, but without any advantage. To lead and tin 
biſmuth. jt gives the property of aſſuming blue, violet, or pur— 
ple colours, by being expoſed to the atmoſphere, 
Dr Lewis conld not ſucceed in uniting platina with 


Of all metallic matters, however, zinc moſt readily 
unites with platina, and is moſt effectually diſſolved by 


Practice. 


arſenic ; but M. Scheffer affirms, that if only one Platina, 
twenticth of arſenic be added to platina when red hot 

in a crucible, the two ſubſtances will be perfectly Mare? f 
foſed and united into a brittle grey maſs. This expe- melted by 
riment did not ſucceed with Mr Marpraaf; for he, means of 
having expoſed to a violent fire during an hour a mix- arſenic. 
ture of an ounce of platina with a fuſible glaſs, com- 

poſed of eight ounces of minium, two ounces of flints, 

and one ounce of white arſenic, obtained a reguius of 

platina well united and fuſed, weighing an ounce 

and 32 grains; the ſurface of which was ſmooth, 

white, and ſhining, and the internal paris grey; but 

which neverthelets appeared ſnfficiently white when 

filed. The experiment ſucceeded imperfectly alſo inthe 

hands of Dr Lewis; but M. Fourcroy informs us, 

that“ it has ſince been repeated, and that platina is 


in fact very fuftible with arſenic, but that it remains 


brittle, In proportion as the arſenic is driven off by 

the continuznce of the hcat, the metal becomes more 
ductile; and by this proceſs it is that M. Achard and 

M. de Morvean ſuccecded in making crucibles of pla- 

tina by melting it a ſecond time in moulds.” (A 1350 
M. Fourcroy ſeems to deny that platina can be Fourcroy 
united with mercury, contrary to what is mentioned denies that 
above. © Platina (ſays he) does not unite with mer- platina cau 
cury, though triturated for ſeveral hours with that * means 
metallic fluid. It is ikewiſe known, that platina re- = 8 
liſts the mercury uſed in America to ſeparate the gold. 2 
Many intermediums, ſuch as water, uſed by Lewis and 
Beaume, and aqua-regia by Scheffer, have not been 

found to facilitate the union of theſe two metals. In 

this reſpect platina ſeems to reſemble iron, to whoſe 

colour and hardneſs it likcwiſe in ſome meaſure ap- 
proaches.” This laſt ſentence, however, ſcems very 

little to agree with what he himſelf had before told us 1351 
of M. Macquer's experiment of melting platina. © The Inconſiſt- 
melted portions (ſays he) were of a white brilliant ent in his 
colour, in the ſorm of a button; they could be cut to account of 


preces with a knife.“ This ſurcly was a very ſmall ap- 8 
NEIS 


proich to the hardneſs of iron; and gives us an idea 
rather of the conſiſtence of tin or lead. © One of 
theſe maſſes was flattened on the anvil, and converted 
Into a thin plate without cracking or breaking, but it 
became hard under the hammer.” In another expe- 
riment indeed the button of platina was brittle, and 
ſufficiently hard rv make deep traces in gold, copper, 
and even iron; but this was obtained from precipita- 


ted platina urged for 35 minntes by a ſtrong blaſt ſur- 135% 
nace. In an experiment of this kind M. Beaume even Precipita- 


ſucceeded in melting the precipitate along with cer- ted rea 
tain fluxes, into a vitriform ſibttance by two different 3 4 
proceſſes, The precipitate of platina, mixed with e 
calciued borax, and a very fuſible white glaſs, was ex- 
poſed, for 36 hoors, in the hotteſt part of a potter's 
furnace; and afforded a greeniſh glaſs, inclining to 
yellow, without globules of reduced metal. This glaſs, 
treated a ſecond time with cream of tartar, gypſum, 
and vegetable alkali, was completely melted, and ex- 
hibited globules of platina diſperſed throuph its ſub- 
ſtance, NI. Beautne ſeparated them by waſhing, and 
found them ductile. The ſame chemiſt afterwards, to- 


gether 


* 


(4) For a particular account of this proceſs ſee before ne 587. 
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gether with M. Macquer, expoſed precipitate of pla- 
tina to the ſame burning mirror with which they had 
fuſed rhe metal : the precipitate exhaled a very thick 
and luminous fume, with a ſtrong ſmell of aqua-regia : 
it loſt its red colour, reſumed that of platina, and meit- 
ed into a perfect brilliant button, which was found to 
be an opaque vitreous ſubſtance, of an hyacinthine co- 
Jour at its ſurface, and blackiſh within ; and may be 
conſidered as a true plaſs of platina. It may however 
be obſerved, that the ſaline matters with which it was 


impregnated contributed doubtleſs to its vitrificati- 


on. | 

« The orange-coloured precipitate obtained by pour- 
ing a ſolution of ſal ammoniac into a ſolution of pla- 
tina, appears to be a ſaline ſubſtance entirely ſoluble 
in water. This precipitate has a valuable property, 
diſcovered by M. de Vifle, viz. that it is fuſible without 
addition in a good furnace or common forge-heat. The 
platina melted by this proceſs is a brilliant, denſe, and 


_ cloſe-grained button; but it is not malleable unleſs it 


has been expoſed to a very ſtrong heat. Macquer 


thinks that this fuſion, like that of the grains of 


platina alone, expoſed io the action of a violent fire, 


conſiſts only in the agglutination of the ſoftened par- 


ticles ; which being exceedingly more divided and mi- 
nute than the grains of platina, adhere to and tonch 
each other in a greater number of points than the 
grains ; and in that manner render the texture of the 
metal much more denſe, thongh no true ſuſion ma 


in grains be capable of ſuſion by the burning glaſs, and 
of becoming conſiderably ductile, the precipitate of 
this metal, formed by fal ammoniac may likewiſe be 


- fuſed on account of its extreme diviſion ; and that its 


tation, of which it 
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not being as ductile as the button of platina fuſed by 
the ſolar heat, may perhaps depend on its retaining a 


part of the matter it carried down with it in precipi— 
may be poſſible to deprive it by 
fire. 

It being fo extremely difficult to bring platina jiſelf 
into fuſion, one of the firſt attempts to purify it was 
by cupellation with lead. Thus the baſer metals would 
be ſcorified ; and, running through the crucible along 
with the lead, leave the platina in as great purity as 
though it had been melied by ſelf, This operation, 


| however, was foand almoſt equally difficult with the 


fuſion of the metal by itſelf. Lewis failed in the ex- 
periment, though he applied the moſt violent heat of 
the ordinary cupelling furaaces. The vitrification and 
abſorption of the lead indeed took place as uſual ; 
but in a ſhort time the platina became fixed, and covid 
not by any means be ren ſered fluid. Meſſrs Macquer 
and Beaume ſucceeded by expoiing an ounce of pla- 
tina with two ounces of lead in the hotteſt part of a 
porcelain furnace, where the fire is continued for 50 
hours withont intermiſſion. At the end of the opera- 
tion the platina was flattened in the cupel ; its upper 
ſurface was dull and rough, and ealily ſeparated ; but 
its under ſurface was brilliant, and it was found eaſily 
to extend under the hammer ; and on every chemical 
trial was found to be perfectly pore, without any mix- 
tare of lead, M. de Morveau likewiſe ſucceeded in 
cupelling a mixture of one drachm ©! platina and two 
drach ms of lead in M. Macquer's wind-furnace. The 
operation Jaſted eleven or twelve hours, and a button 
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noi greatly affect the colour of the gold.“ 


1 
of platina was obtained which did not adhere to the 
cupel, was uniform, though rather rough, and of a 
colour reſembling tin. It weighed exactly one drachm, 
and was not at all ated upon by the magnet. Thus 
it appears that platina may be obtained in plates or la- 
minæ, which may be forged, and conſequently may 
be employed in making very valuable utentils ; and this 
the more eſpecially as Mr Beaumé has obſerved that 
different pieces of it may be welded and forged like 
iron. After having heated two pieces of pure cupel- 


led platina to whiteneſs, he placed them one upon the 
other, and ſtriking them briſky with a hammer, found 
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that they united together as quickly and firmly as two 


pieces of iron would have done, | 

The great ſpecific gravity of platina has rendered it 
a very deſirable matter for ſuch as wiſh to adulterate 
the precious metal, and can procure the platina eaſily, 
This, however, can only be done in South America, 
where platina is met with in plenty. In Europe the 


ſcarcity of platina renders it a more valuable object 
than even the gold itſelf, Fears of this fraud, how- 


ever, have undoubtedly given occaſion to the prohibi- 
tion of exporting it. There are preat differcnces a- 
mong chemiſts concerning the quantity of platina that 
can be mixed with gold without deſtroying the colour 
of the Jatter. Dr Lewis, as has already been obſer- 
ved, informs us, that four parts of platina may be 
mixed with one of gold, and yet the mixture be no 


y paler than that for guincas; while Foureroy aſſeris, 
have taken place. It ſeems, however, that if platina 


that “it greatly alters the colour of the metal, unleſs 
its quantity be very ſmall : thus, for example, a 47th 
part of platina, and all the proportions below that, do 
But whe- 
ther this be the caſe or not, chemiſtry has afforded va- 
rious ways of ſeparating even the fmalleſt propor- 


tion of platina from gold; ſo that there is now no 
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reaſon to prohibit the importation of it to Europe, 


more than that of any other meta] with which gold 
can be alloyed. The following are the methods by 
which the platina may be moſt readily diſcovered : 


1, By amalgamating the ſuſpected metal with mercury, 


and grinding the mixture for a conſiderable time with 
water; by which the platina will be left, and the gold 
remain united with the quickſilver. 2. By diſſolving 
a little of it in aqua-repia, and precipitating with al- 
kaline ſalt ; the remaining liquor, in caſe the metal 
has been adulterated with platina, will be ſo yellow, 
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that it is ſuppoſed a mixture of one thouſandth part 


would thus be found out. 3. By precipitation with 
ja] ammoniac, which throws down the platina but not 
the gold. It mineral alkali be uſed, the gold will be 
precipitated, but not rhe platina, unleſs the precipitant 
is in very large quantity. 4. By precipitation with 
green vitriol, which throws down the pold, and leaves 
the platina united with the menſtruum, 

All theſe methods, however, are not only attended 
with a conſiderable deal of trouble, but in ſome caſes, 
ſor inſtance in ſuſpected coin, it might not be eligible 
to uſe them. The hydroſtatic balance alone affords a 
certain method of diſcovering mixtures of metals with- 
out hurtiny the texture of their parts, The great 


ſpecific gravity of platina would very readily diſcover 
it if mixed with gold in any mode rate quantity; and 
even in the ſmalleſt, the gravity of the maſs could ne- 
which cir- 

cumſtance 


ver be leſs than that of the pureſt gold: 


133 
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Manganeſe cumſtanee alone, as gold is never worked without al- 
joy, would be ſufficient to create a juſt ſuſpicion ; af- 
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ter which ſome of the methods already mentioned 
_ be tried. It is poſhible, however, that the hard- 
neſs and ductility of platina might render it more pro- 


per for alloying gold than even copper or lilver, uſually 


made uſe of for this purpoſe, 
F 15. Of MaxGANEsE. 


Tuts ſubſtance is now diſcovered to aflord a ſemi- 
metal different from all others, and likewiſe to poſſeſs 


ſome other propertics of a very ſingular kind. Mr 


Scheele has inveſtigated its nature with the utmoſt 


care; and the reſult of his inquiries are as follows : 


1. Two drachms of levigated manganeſe, digeſted 
for ſeveral days in a dilated vitriolic acid, did not ap- 
pear to be diſſolved or diminiſhed in quantity; never- 


theleſs a yellowiſh white precipitate was procured by 


ſaturating the acid with fixed alkali, The remaining 
manginele was not acted upon by more of the fame 


acid, but the addition of another half ounee nearly 


deſtroyed the acidity of the menſtruum when boiled 
upon it, | 95 i 

2. With concentrated vitriolic acid an ounce of 
manganeſe was reduced to a mals like honey, and then 
expoled to the fire in a retort till it became red-hot. 
Some vitriolic acid came over into the receiver; and 


after breaking the retort, a maſs was found in it 


weighing 124 drachms, hard and white in the in- 
ſide, but red on the ontſide, A great part of it dil- 
ſolved in diſtilled water, on the aftuſtiun of which at 
firſt it became very hot. The rehduum after edulco- 
ration weighed a drachm and an half, and was of a 
grey colour. Being calcined in a crucible with con- 
centrated vitriolic acid till no more vaponrs arole, it 
was all diſlolved by water excepting one drachm ; 
which being again calcined with the fame acid, an in- 
ſoluble reſiduum of a white colour, and weighing on- 
ly half a drachm, remained, This white reſiduum 


efferveſced with burax, and melted into a tranſparent 


brown glaſs; it likewiſe efferveſced with fixed alkali, 
changing into a brown maſs, which yielded an hepatic 


ſmell with acids, and became at the fame time gel2- 
The ſolution obtained by calcination was cva- 


tinous. 
porated and ſet to cryſtallize. A few ſmall cryſtals 
of ſclenite were firſt depolited, and afterwards ſome 
very fine large cryſtals of an oblique parallelopiped 
form, whoſe number increaſed as long as there was 
any liquid left. They taſted like Epſom ſalt, and Mr 


Welticld ſuppolcs them to be alum ; but according to 


Mr Scheele, they have no other reſemblance to alum 
than that they contain the vitriolic acid, | 

3. By phiogiſlicated vitriolic acid the manganeſe 
was entirely diilulved, To procure this acid in puri— 
ty, Mr Schecic dipped ſome rags in a ſolution of al- 
kali of tartar, and after ſaturating them with the 
fumes of burning brimſtone, put them into a retort, 
pouring on them ſome diſſolved acid of tartar, luting 
on a recciver which conainedlevigated manganeſe and 
water, After a warm digeſtion of only one day, the 
liquid of the recciver had become as clear as water, 
and a little fine powder, conliſting principally of ſili— 
ccous earth, fell to the bottom, | 


4. Two drachms of levigated manganeſe, digeſted. 


filtered and divided into two cqual portions, 


for ſeveral days with an ounce of pure colourleſs acid 
of nitre, did not appear to have deprived the men- 


Practice. 


Manganeſe 
— — 


ſtruum of its acidity, or to have been affected by it 


in any degree. 
product of the diſtillation poured back on the reſi- 
duum, a ſmall quantity of it was diſſolved. By a 


third diſtillation, and pouring back the liquor on the 


reſiduum, a complete ſolution was effected; and this 

quantity of acid appeared capable of diſſolving nine 
drachins of the powder. „ 

5. The ſolution of manganeſe thus ſaturated, was 

3. Into one 

of theſe ſome drops of vitriolic acid were poured, by 

which a fine white powder was thrown down, which, 

however, did not ſettle to the bottom for ſome hours. 


It was ſoluble neither in boiling water nor in acids. 
The limpid folution, by evaporation, yielded ſome 
ſmall cryſtals of ſelenite r gypſum. 


6. From the other half of this ſolution, after eva- 
poration by a gentle heat, about ten grains of ſmall 
thining cryltals of a bitter taſte were obtained. On 


The liquor being diſtilled off, and the 
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pouring ſome drops of vitriolic acid into the ſolution 


inſpiſſated by gentle heat, no precipitation, except- 


ing of a little ſclenite, enſued; but as ſoon as it was 


inſpiſſated to the conſiſtence of honey, ſome fine aci- 


cular cryſtals, verging towards the ſame centre, began 


to form, but grew ſolt, and deliqueſced in a few days 
after, | = 3 

7. Phlogiſticated nitrous acid diſſolves manganeſe 
as readily as the phlogiſticated vitriolic. A little le- 
vigated manganeſe mixed with ſome water was put in- 
to a large receiver, to which a tubulated retort was 
luted, Some ounces of common nitrous acid were 
put into the retort, to Which ſome jron-filings were 
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added, taking care always to cloſe the orifice with a 


glaſs ſtopple. 


The phlogiſticated nitrons acid thus 


paſſed over into the receiver, and diſſolyed the man- 


gaueſe in a few hours: the ſolution was as limpid as 
water, excepiing only a little fine filiceous earth, An- 
other white precipitate, ſimilar to that produced by 
adding vitriolic acid to the ſolution in pure nitrous 
acid now began to fall; but in other reſpects this ſo- 
lution agreed with the former. 

8. Anounce of purified muriatic acid was poured 
upon half an ounce of levigated manganeſe; which, 
after ſtanding about an hour, aſſumed a dark brown 
colour. A portion of it was digeſted with heat in 
an open glaſs veſſel, and ſmelled like warm aqua-regia. 
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In a quarter of an hour the ſmell was gone, and the 


ſolutivn became clear and colourleſs, 
brown ſolution being digeſted, to ſee whether the mu— 


The rcſt of the 


riatic acid would be ſaturated with manganeſe, an ef- 


ferveſcence enſued, with a ſtrong ſmell of aqua-regia, 
which laſted till next day, when the ſolution was found 
to be ſaturated. Another ounce of acid was poured 
upon the reſiduum, which was followed by the ſame 
phenomenon, and the manganeſe was entirely diſſolved, 
a ſmall quantity of ſiliceous earth only remaining. 
The ſolution, which was yellow, being now divided 
into two portions, ſome drops of vitriolic acid were 
poured into the one, by which it inſtantly became 
white, and a fine-powder, inſoluble in water, was pre- 
cipitated, Some ſmall cryſtals of ſelenite were form— 
ed by evaporation, and the reſiduum exhibited the 
ſame phenomenon with theſe abovementioned with ni- 


trons 


1365 
Entirely 
diſſolved 
by this 


acid. 


2 


20 


Practice. 


with fixed alkali, 
fluor acid and ſal ammoniac, be added, a double de- 
compoſition takes place, and the manganeſe is precipi- 

6 tated along with the fluor acid. 
ER much powdered manganeſe, diſſolved but litle of it; 
and, though evaporated to dryneſs, the reſiduum taſted 
very acid; but by adding more manganeſe the acid 
was at laſt ſaturated. On adding microcoſmic ſalt to 
a ſolution of manganeſe, a decompolition takes place 
ſimilar to that effected by the combination of fluor 

1163 acid and volatile alkali. 

Partly 0 11. Pure acid of tartar diſſolved manganeſe partly 
üble in a- in the cold, and more effcctually by mcans of heat. 


cid of tar-- The whole, however, could not be diſſolved, though 


tar, the acid was at laſt ſaturated by adding a great quantity 
of the mineral. On adding a ſolution of ſoluble tartar, 


a double decompoſition took place. 


1369 12, Little was diſſolved by diſtilled vinegar, though 


= _ boiled on manganeſe ; but after diſtilling ſpirit of ver- 


digris ſeveral times upon it, the acid at laſt bacame 


Aacetgus, 

ſaturated. The ſolution, evaporated to dryneſs, left a 
deliqueſcent maſs. Litile or none of the remaining 
manganeſe was diſſolved by concentrated vinegar, 
1775 though repeatedly diſtilled upon it. * 
Entirely 13. With acid of lemons the whole was diſſolved 
Jifolved With efferveſcence, excepting only ſome white earth. 
by acid of 14. Water impregnated with fixed air likewiſe diſ- 
lemons; ſolved manganele, but parted with it on the addi- 
1371 tion of alkali, or ſpontancouſly by expoſure to the 

Andby wa- air. | | | 
3 From theſe experiments Mr Scheele concludes, that 
fixed air. manganeſe has a ſtrong clective attraction for all phlo- 
1372 piſtic ſubſtances; and that this attraction becomes 


Hasaſtrong ſtronger, if there be preſent a menſtruum which can 
attraction unite with the phlogiſticated manganeſe, Thus it at- 
IPs tracts phlogiſton more powerfully than even the nitrous 


FS he phlogitton, manganeſe has the property of loſing its 
white by black colour, and aſſuming a white one, which is 
leturation unuſual, the phlogiſton generally communicating a 
with phlo- black or dark colour to the ſubſtances with which it was 
9 8 united. 

EE That manganeſe naturally contains ſome phlogiſton, 
ſome phlo- though but in ſmall quantity, appears from evapora- 
- giſtou na- ting a ſolution of it in vitriolic acid to dryneſs, and 
turally, then diſtilling the maſs in a glaſs retort in an open fire. 
; When the retort begins to melt, the acid parts fly off 
from the manganeſe in a ſulphureous ſtate, leaving the 
former of its natural black eojJour. By diſtilling the 
maſs remaining after evaporation of the nitrous ſolu- 
tion, a green volatile nitrous acid remains, and the 
black calx of manganeſe remains as before. A ſolu— 
| tion of this mineral in vitriolic or nitrous acid, precipi- 
inſoluble in tated by fixed alkali, retains its colour; but when cal- 
558 cined in the open fire, again becomes black. 

its phlogi- By loſing its phlogiſton, manganeie becomes inſo- 
lion. luble in pure acids; aud therefore the reſiduum of the 

| | : 


1 
BEtcomes 


e H E M IS I N F 


10. A drachm of phoſphoric acid, digeſted with as 


ſtances, that metals, the noble ones not excepted, ren- 


acid uſelf in the moiſt way. By ſaturation with 


tircly ſoluble in acids without any addition, 
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abovementioned diſtillations cannot be diſſolved by Manganeſe 
adding more of the vitriolic or nitrous acids: but if that 
which has come over into the receiver be poured back 


Into the retort, a ſolution will again take place by rea- 


ſon of the manganeſe reaſſuming the phlogiſton it had 
parted with to the acid. | 1376 
On this principle our author explains the reaſon of Partial ſo- 
the partial ſolutions of this mineral abovementioned, lutions of 
Part of it is diſſolved, for inſtance, in the vitriolic acid, manganeſe 
while the remainder is found inſoluble, This happens 57 ous 
(ſays he), © becauſe the undiflolved portion has parted principle. 
with the little phlogiſton it naturally poſſeſſed to that 
portion of manganeſe which is taken up by the vitri- 
olic acid during the brit digeſtion; for without that 
principle it is inſoluble,” N 
Manganeſe attracts phlogiſton more ſtrongly when 
combined with ſome acid than by itſelf, as appears 
from the following experiments. 1377 
1. Levigated manganeſc, digeſted or boiled with a Strong at- 
ſolution of ſugar, honey, gum arabic, hartſhorn, jelly, traction of 
& c. remains unchanged ; but on mixiug the pounded Manganeſe 
mineral with diluted vitriolic, or pure nitrous acid, and hen com- 


then adding ſome of theſe ſubſtances, the whole is dif- ne eg 


! 


ſolved, the black colour vaniſhes by degrees, and the phlogifton, 


ſolution becomes as limpid as water. So ſtrong is the 
attraction of manganeſe for phlogiſton in theſe circum- 
| 1378 

der it ſoluble in theſe acids in a limpid form. Con- Why the 
centrated vitriolic acid, indeed, diſſolves manganeſe concentra- 
entirely without any phlogiſton. “ It would be diffi. ted acid of 
cult (ſays Mr Scheele) to comprehend whence the Wn _ 

: a | ; olves man- 
pblogiſton in this caſe ſhould come, if we were not eneſe 
certain that ſeveral ſubſtances, which have a great without ad- 
attraction for phlogiſton, can attract it in a red heat, dition. 
Ouickfilver and ſilver, when diſſolved in the pureſt ni- 
treus acid, really loſe their phlogiſton, which is a con- 
ſtituent part of theſe metals. This appears from the 
red vapoars in which the acid ariſes; and the dil- 
ſolved metallic earth cannot be again reduced to its 
metallic form, till it has acquired the loſt phlogiſton, 
which is effected cither by precipitation with complete 
metals or by heat alone. Thus manganele can attract 
the quantity of phlogiſton neceſſary for its ſolution by 
means of concentrated vitriolic acid from heat. It is 
not probable that the concentrated acid undergocs a 
decompoſition in this degree of fire; for if you ſatu- 
rate half an ounce of this acid with alkali of tartar, 
and afterwards calcine in a retort, with a receiver ap- 
plicd, an ounce and a half of powdered manganeſe, 
with an equal quantity of the ſame vitriolic acid, then 
diſſolve the calcined maſs in diſtilled water, and like— 
wiſe waſh well the receiver, which contains ſome drops 
of vitriolic acid, which are alſo to be added to the ſo- 
lution, and laſtly, add the ſame quantity of alkali, 
there will be no mark of luperabundant acid or alkali. 
Thence it may be concluded, that the phlogiſton in 
the vitriolic acid, if there really exiſts any in it, con. 
tributes nothing to the ſolution. But the manganeſe 
precipitated by alkali, contains a conſiderable quantity 
of it; in conſequence of which it is afterwards en- 

The effects of volatile ſulphureous acid on manga- Why 4 
neſe, clearly prove what has been aſſerted. The man- volatile ſul- 
ganeſe attracts the phlogiſton contained in this acid, phureous 
which is the cauſe of its great volatility, and which acid dif- 

| Wl renders ſolves it, 


—_—— — 


|| 

1 
| 
= 
| 
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Manganeſe renders the former ſoluble in the new pure vitriolic 


—— id, If this ſolution be mixed with concentrated vi- 


1350 
EficAs of 
nitrous acid 
on mange- 
neſe ex- 
Plained. 


triolic acid and diſtilled, no volatile ſulphureous acid 
is obtained; and if it be precipitated by means of fix- 
ed vegetable alkali, vitriolated tartar is obtained; 
which proves that manganeſe has a ſtronger attraction 
than vitriolic acid for phlogiſton in the moiſt way. 

«© The effects of nitrous acid on this ſubſtance are 
ſimilar to thoſe of vitriolic acid. Could ſpirit of nitre 
ſuſtain as great a degree of heat as the concentrated 
vitriolic acid, it would alſo entirely diſſolve the man- 
ganeſe by means of the phlogiſton attracted by heat; 
but as this is not the caſe, it is neceſſary to add phlo- 
giſton in the manner abovementioned. The manga- 
neſe decompoſes phlogiſticated nitrous acid, for the 


| ſame reaſon that it does the volatile ſulphureous acid; 
and that the phlogiſton of this acid really combines 


fuſion of vegetable acid produces no ſmell of aquafortis 


with manganeſe, is manifeſt from this, that the af- 


by diſplacing the phlogiſticated acid of nitre. By di- 


ſtillation with pure vitriolic acid alſo, the nitrous acid 
is expelled, not in a 2 ſtate, and of a yellow 
colour, but pure and colourleſs, | | 


place, owing to the extrication, or probably rather the 


production, of fixed air trom the mixture; but with 


1331 


_ Fxiſtence 


of phlogiſ- 
ton in the 
muriatic 

acid proved 


phlogiſticated acid of nitre no ſuch phenomenon takes 


place, becauſe the manganeſe is combined with pure 
phlogiſton ; and if this ſhould be again ſeparated, there 
is no cauſe for the production of fixed air. This mi- 
neral is alſo diſſolved without efferveſcence, by uniting 


it with nitrous acid and metals, arſcnic or oil of tur- 
peutine.“ | 


As muriatic acid diſſolves manganeſe without addi- 
tion, Mr Scheele is of opinion that this proves the 


exiſtence of phlogiſton in that acid, as has already 


been taken notice of. The manganeſe digeſted in 
the cold with ſpirit of ſalt aſſumes a dark brown 


.colour ; for it is a property of this ſubſtance that it 


cannot be diſſolved into a colourleſs liquor without 


1382 
F.xplana- 


tion of the 


action of 
acid of tar- 
tar and 
acid of le- 
moons. 


phlogiſton, but has always a red or blue colour; but 
with ſpirit of ſalt the ſolution is more brown than red, 


on account of the fine particles of the manganeſe float- 


ing in the liquid, Here the mineral adheres but looſely 
to the acid, ſo that it may be precipitated by water. 
The effects of acid of tartar and acid of lemons 
upon manganeſe are likewiſc explained on the principle 
already laid down, viz. the extreme attraction this 
ſubſtance has for phlogiſton. Thus it attracts part of 
that naturally contained in theſe acids, decompoling 


one part of them, and being diſſolved by the other. 


This deſtruction of the acid is ſimilar to that of the 


ſugar, gum arabic, &c. which render it ſoluble in 


nitrous acid ; for if a proper quantity of theſe arc 
added, the manganeſe will be diſſolved, without a poſ- 
ſibility of recovering the ſmalleſt particle of the vege- 


table ſubſtance employed; and if the ſolution be ſlow- 


ly evaporated and calcined, there will not remain the 
ſmalleſt mark of burned ſagar or gum. During this 
decompoſition, a pungent vapour ariſes, which, being 


collected, appears to be true vinegar. It is obtained 


1333 
Of fluor 
acid. 


in its pureſt (tate from diluted vitriolic acid, ſugar, and 
manganeſe, | | 5 
Fluor acid diſſolves but very little manganeſe, owing 


to its precipitating ſalt which envelopes the particles 


_ tained by ſolution of manganeſe in vitriolic acid, and 
« Inthe ſolution of manganeſe by means of gum ara- 


then precipitate it with vegetable fixed alkali. In this 
bic or ſugar, a very conſiderable efferveſcence takes 


of manganeſe, and prevents the further action of the Manganee, 

menſtruum. In all precipitations of manganeſe, how. —— 

ever, by means of mild fixed alkalies, the full quantity 

is not procured ; becauſc the fixed air, detached from 

the mineral, diſſolves part of it. 1384 
Though manganeſe decompounds nitre, yet this Effects of 

does not happen till the mixture becomes red hot. If manganeſe 

phlogiſticated manganeſe be mixed with an equal quan- „ itre, 

tity of nitre, and diſtilled in a glaſs retort, the mix- 

ture begins to grow black before the retort becomes 

red-hot, but no nitrous acid goes over. By lixivia- 

tion, no mark of uncombined alkali is met with; but 

phlogiſticated nitrous acid is extricated by the appli- 


cation of tamarinds, or any vegetable acid. Three 


parts of phlogiſticated manganeſe, mixed with one part 
of ftincly pounded nitre, yields no nitrous acid, though 
the nitre is alkalized as ſoon as the mixture becomes _ 
black in the retort. e ir: 1385 
Mr Scheele proceeds now to another ſet of experi- Experi- 


ments upon manganeſe united with phlogiſton. In ments on 


order to procure it in this ſtate, the beſt method is to 2 

diſſove in diſtilled water, and cryſtallize the ſalt ob- ith phle- 

giſton. 

ſtate it is white likechalk ; but by calcination in an open 

fire, the ſuperfluous phlogiſton flies off, and the calx 

regains its uſual black colour. This change of colour 

likewiſe happens when the precipitation is made with 

cauſtic alkalies, whether fixed or volatile. The pre- 

cipitate, indeed, in this caſe, is white when kept cloſe 

from the air, but aſſumes a brown colour when expo- 

ſed to it for any time : But when the precipitation is 

made by mild alkali, the white colour is preſerved by 

the fixed air, which in this caſe it alſo contains, By 

diluting the ſolution with a conſiderable quantity of 

water, and precipitating with cauſtic alkali, the pre- 

cipitate is brown from the very beginning, owing to 

the air in the liquid attracting the phlogiſton from the 

manganeſe. The precipitate formed by lime-water is 

alſo brown ; but on adding more of a ſtrong ſolution 

of manganeſe, and afterwards precipitating with cau- 

{tic alkali, the powder falls of a white colour; becauſe 

the air, being already ſaturated with phlogiſton, can- 

not take up any more. The reſults of Mr Scheele's 

experiments on this phlogiſticated manganeſe are, 1386 
1. An ounce of this ſubſtance diſtilled by itſelf By diſtilla 


in a glaſs retort, with a ſtrong fire, yielded a great tion per i. 


quantity of fixed air with ſome drops of water. The 


reſiduum poured warm out of the retort grew red-hot, 


and ſet the paper on fire, 

2. On repeating che experiment with only a drachm 
of phlogiſticated mangancſe, and tying a bladder to 
the neck of a retort, three ounce-meaſures of air 


came over: the reſiduum was of a light grey colour; 


diſſolved in acids without addition of any more phlo- 

giſton; and took fire in that degree of heat in which 
ſulphur ſmokes, but does not burn. From theſe expe- 

riments, ſays Mr Scheele, it is evident, that phlogiſton 

does not ſeparate from manganeſe if the acceſs of air be 
prevented, 1387 

3. One part of finely powdered manganeſe boiled in Boiledwith 

four of oil-olive, efferveſced violently, and diſſolved oil olive. 
into a kind of ſalve. 1388 


4. On diſtilling a mixture of finely powdered man By diſtilla- 
ganeſe and charcoal, with an empty bladder tied to the tion with 
mouth of the retort, a quantity of fixed air was extri- charcoal: 


cated 
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Manuga- cated when the retort began to melt and diſtended the 
neſe. bladder. The reſiduum was moſtly ſoluble in diluted 


1389 vitriolic acid. 0 
with ſul- 5 On diſtilling half an ounce of powdered manga- 
phur. neſe with two drachms of ſulphur, the latter partly 
| roſe into the neck of the retort, and ſome volatile 
acid vapours penetrated through the lute, The diſtil- 
lation was continued till the retort began to melt ; and, 
on cooling, the reſiduum was found to weigh 54 drachms. 
It was of a yellowiſh-grey colour; and diſfolved in ſpirit 
of vitriol with efferveſcence, yielded an hepatic ſmell, 
ſome ſulphur being alſo precipitated at the ſame time. 
By calcination in the open air, the ſulphur was difſh- 
. pated ; but great part ot the maſs was rendered ſoluble 
on account of its having been penetrated by the acid 
vapour, and ſhot into cryſtals as though it had been 
formally diſlolved in volatile ſulphureous acid; and by 
repeating the calcination with more ſulphur, the whole 
became at laſt entirely ſoluble, and was reduced to 

1390 ceryitae. 


By _— Finely powdered manganeſe, triturated with nitreand 
tion WI 


— of the nitre, while the acid is diſſipated in the air. 


The maſs formed by the union of the manganeſe and 
alkali is of a dark green colour, and ſoluble in water, 
communicating alſo a green colour to the liquid ; but 
in a ſhort time a fine yellow powder (an ochre of iron) 
falls to the bottom, leaving the liquor of a blue colour. 
By the addition of water, this ſolution firſt aſſumes a 
violet colour, grows afterwards red, and a precipita- 
tion of the manganeſe takes place, which reſumes its 
natural colour as ſoon as it has fallen. 


of acid, or by expoſure for ſome days to the open air. 


As for the dark red colour aſſumed by the ſolution | 


when the precipitate is about to fall, Mr Scheele con- 


jectures that the particles of manganeſe may naturally 


have a red colour, which becomes viſible when the ſub- 
ſtance is diſperſed through a menſtruum without being 
1391 perfectly diſſolved. „ 

With the 7. By the addition of finely powdered white arſe- 
addition of nic to the alkaline maſs of nitre and manganeſe, the 
ericnic. green colour diſappears, and the whole becomes white; 
phlogiſticated manganeſe being alſo precipitated on the 
addition of water. This ariſes from the more powcr- 
ful attraction of manganeſe for the phlogiſton of the 
arſenic than that of the arſenical acid itſelf ; and for 
the ſame reaſon, if the maſs be calcined with charcoal, 
or any other phlogiſtic ſubſtance, a colourleſs ſolution 
1392 wall be obtained. 1 
By diſtilla-- 8. Half an ounce of phlogiſticated manganeſe, di- 
tion with ſtilled in a retort with an equal quantity of powdered 
fl ammo- £4] ammoniac, yielded firſt a concrete volatile falt, after 


ac. which ſome fal ammoniac undecompoſed aroſe in the 
neck of the retort. Half an ounce of pure dephlogi- 
ſticated manganeſe, mixed with two drachms of pow» 
dered ſal ammoniac, yielded alkali in its cauſtic ſtate. 
Both reſiduums were ſoluble in water; which ſhows 
that manganeſe attracts phlogiſton from the volatile 

1393 alkali. 

By 4iitilla= 9. On digeſting fincly powdered manganeſe for ſome 

tion with weeks with pure nitrous acid and ſome volatile alkali, 

pure ni. a great number of air-bubbles riſe to the top, and the 

trous acid, 


volatile alkali is entirely decompoſed ; for though the 
VoL. IV. 
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* ſtrongly calcined in a crucible, unites with the alkali 


The ſame pre- 
cipitation takes place on the addition of a few drops 
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mixture be afterwards diſtilled in a retort with the ad- Manga- 
dition of quicklime, not the leaſt urinous ſmell can be neſe. 
perceived. This decompoſition is effected by the man- 
gancſe attracting the phlogiſton of the volatile alkali; volatile al- 
for that the nitrous acid has no ſhare in this, is proved kali de- 


I 


by the following experiment. ſtroyed by 
10. An ounce of well triturated manganeſe was di- manganeſe 

ſtilled with half an ounce of ſal ammoniac; and a li- 5 

quid alkali, ſuch as that obtained from ſal ammoniac 2 Y 

and quicklime, was procured. On repeating this ex- 

periment, with the variation only of a bladder inſtead 

of a recciver, the ſame kind of air was obtained as that 

which riſes to the top of the nitrous mixture. Though 

the emiſſion of this air indicated a deſtruction of the ' 

volatile alkali, our author explains the reaſon of its 

being ſtill obtained in a cauſtic ſtate by the phlogi- 


ſton taken from the alkali being more than ſufficient 


to render the alkali ſoluble in muriatic acid ; in conſe- 
quence of which, the ſuperfluous quantity combines 


with the manganeſe, and enables it to decompole the 


{al ammoniac in the ordinary way. It muſt be owned, 
however, that his reaſoning on this ſubject is not en- 


Uurcly ſatisfactory, nor does the account he gives of his 


experiments ſeem entirely conſiſtent with itſelf. See 

Scheele's Chem. Eſſays, Eſſay V. f xxxix. 1395 
11. Powdered manganeſe, diſtilled with an equal By diſtilla- 

quantity of white arſenic, underwent no change, the tion with 

arſenic flying off in its proper form ; but with an equal arſenic. | 

quantity of yellow orpiment, ſome volatile ſulphureous 


acid came over firſt, then a yellow ſublimate, and at 


laſt a little red ſublimate aroſe. On augmenting the 
fire by degrees, the orpiment remained obſtinately at- 
tached to it. Similar effects enſued on treating man- 
gancſe with an equal quantity of antimony ; which 
likewiſe yielded a pungent ſulphureous acid, but no 
ſublimate. By calcination in the open air theſe com- 
pounds are decompoſed ; and the manganeſe, united 
with vitriolic acid, becomes ſoluble in water. 1396 
12. On diſtilling manganeſe with an equal quantity With ciu- 


of finely pounded cinnabar, a volatile ſulphureous acid nabar. 


came over firſt; then a little cinnabar was ſublimed in- 

to the neck of the retort; and at laſt the quickſilver, 

which had been the baſis of the cinnabar, began to 

diſtil: the reſiduum, being a combination of manga- 

neſe and ſulphur, was ſimilar to the compounds al- 

ready deſcribed. | 1397 
12. With an equal quantity of corroſive ſublimate, With cor- 
manganeſe underwent no change; but when ſublimed roſive ſub- 


with an equal quantity of mercurius dulcis, a corroſive limate. 


ſublimate, and then mercurius dulcis, arcſe into the 
neck of the retort. 'The reaſon of this is, that the 
mercurius dulcis contains a portion of phlogiſton ; by 
being deprived of which it ceaſes to be mercurius dul- 
cis, and becomes corroſive ſublimate : but by reaſon 
of the ſtrong attraction of manganeſe for phlogiſton, 
the mercurius dulcis parts with that portion which is 


neceſſary to keep it in its mild ſtate, and thus is con- 
verted into corroſive mercury. 


SECT. IV. Tnflammable Subſtances. 
55 1398 


neral 


THEsE may be divided into the following claſſes : Ge 
3. Oils and fats, diviſion, 


1. Sulphurs. 2. Ardent ſpirits. 
4. Reſins. 


6. Bitumens ; and, 6, Charcoal, 
J 1. SUL» 


4B. 
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| 2 ſi. SULPHURS 
| 8 5 — t. Common ſulphur, For the extraction of this 
| " ſubſtance from its ores, ſee SULPHUR. The artificial 


compolition of it we have already related, n® 715; 
and have now only to take notice of a very few of its 
properties, which come more properly under this ſcc- 

tion. | 
Sulphur, as commonly uſed in commerce and the 
| arts, is of a pale yellow colour, of a diſagrecable and 
| peculiar ſmcll, which is rendered more ſenſible when 
it is heated or rubbed. By rubbing, it reccives very 
curious electrical qualities: (Scc ELeEcTRICITY.) Its 
ſpecific gravity is conſiderably greater than that of 
water, though leſs than earths or ſtones. In cloſe 
vellels, ſulphur is incapable of receiving any alteration. 


Fol NE EESDETERDE PR 


It melts with a very gentle heat; and then is ſublimed, 


_ adhering to the capital in ſmall, very fine, needle-like 

14%9 Cryſtals, called fowers of ſilphur. It may thus be ſub- 

| Cryſtalli- limed many times without alteration, If ſulphur is 
zation, expoſcd to a heat barely ſufficient to melt it, and very 
| | flowly cooled, it cryſtallizes in form of many needles 
crolliug one another, Some of theſe pointed cryſtals 
may alio be obſerved in the interior parts of the lumps 


lyndrical moulds, as they are commonly fold ; becauſe 


cooled than the ſurtace. Sulphar alſo gives this needle- 
like form to cianabar, antimony, and many other mi- 
nerals containing it. Sulphur may be decompoſed in 
ſeveral ways. The moſt ſimple is by burning; which 
we have already taken notice of, n® 623. It may 
alſo be very effectually decompoſed by mixing it with 
iron filings and water, In this caſe the phlogiſton is 
diſſipated, and the acid uniting with the iron forms a 
| 1401 green vitriol. | : 

Decompo- It is very remarkable, that though ſulphur is com- 
| fed by a ſu- poſed of vitriolic acid and phlogiſton, yet the addition 
perabun- of more inflammable matter, ſo far from making the 
—_—_ union ſtronger, weakens it to a great degree : and 
motion. hence we have another method of decompoſing this 
ſubſtance ; namely, by combining it with a large quan- 

tity of oil, and diſtilling the compound, : 
Sulphur is capable of being eaſily diſſolved in ex- 
preſſed oils, but very difticaltly in efſential ones. Theſe 
compoſitions are called ba//ams of ſulphur; and are 
ſometimes employed in medicine, but are ſound to be 
of a very heating nature. They are much uſed by 
farriers. According to Mr Beaume, ſulphur cannot 
be diſlolved in oil, without a heat ſufficient to melt it. 
A larger quantity is kept diſſolved when the mixture 


eſpecially if it has been diſſolved in a thin efſenrial oil, 
cryſtallizes on cooling the mixture. The ſulphur, thus 


any reſpe& from what it formerly was; but if the 
mixture is expoſed to a degree of heat capable of en- 
tirely decompoling the oil, the ſulphur is decompoſed 
along with it, and the ſame products are obtained by 
diſtilling this mixture to dryneſs, as if a mixture of 
pure oil of vitriol and oil were diſtilled. Theſe pro- 
ducts are, firſt a portion of oil, when an eflential oil 
was made uſe of in the compoſition of the balſam ; 
then ſome volatile ſulphurcous acid, which is at firſt 


E RK 1-5-1 KN . 


remains but a fixcd coal. 


of ſulphur which have beeu melted, and caſt into cy- 


the centre of theſe cylindrical rolls is more flowly 


acids than by any other metalline ſubſtance. 


but they unite with it themſelves, and form a com- 


king of cinnabar by the Dutch method, fix or eight 


moſt of an equal wideneſs from end to end; theſe are 


is hot, than when cold; and conſequently the ſulphur, 


ſeparated from the oil, is found not to be altered in 
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watery, and afterwards becomes ſtronger ; along with Sulphur, 
this acid more oil ariſes, which becomes more and 
more thick towards the end of the diſtillation; and 
laſtly, whe! the retort has been made red hot, nothing 


In this proceſs we find, that both the ſulphur and 

oil are decompoſed. The acid of the ſulphur ſeems 

to attack the watery principle of the oil, while its 

phlogiſton remains contounded with that of the oil, or 

15 diſſipated in vapours. Hence, though the vitriolic 

acid in ſulphur is concentrated to the utmoſt degree, 

and perfectly free from water, what riſes in this diſtil- 

lation is very aqueous, by reaſon of the water which 

it attracts from the oil. „ | 1402 
Spirit of wine does not ſenſibly act upon ſulphur in How ſolu- 

its Iiquid ſtate; but if both the ſpirit of wine and ſul- ble in ſpirit 

phur meet in the ſtate of vapour, they will then u-“ Wu. 

nite, and a perfect ſolution will take place. By me- 

thods of this kind, many combinations might be ef- 

fected, which have been hitherto thought impoſſible. 140 
Pure ſulphur unites caſily with all metals; gold, Its union 

platina, and zinc, excepted, The compounds, except with me- 


that with mercury, polleſs a metallic luſtre without tals. 


any ductility. The ſulphur may be ſeparated by ex- 
poling the mixture to a ſtrong fire, (See METar- 
LURGY,) or by diflolving the metalline part in acids. 
The ſulphur, however, defends ſeveral of the metals 
from the action of acids; ſo that this diſſolution ſuc- 
cceds but imperfectly. The regaline part of antimo- 
ny is more caſily ſeparated from ſulphur by means of 
Alkaline 
ſalts will ſeparate the ſulphur from all metals in fuſion, 


pound equally capable of diſſolving the metal. 1404 

_ Sulphur united with quickſilver forms the beanti- vermilion 
ful pigment called cinnabar, or vermilion; Which is lo _ 
much uſed in painting, that the making of it is be- 

come a diſtinct trade. Neumann relates, that in the ma- 


parts of quickſilver are made uſe of to one of ſulphur. 
The ſulphur is firſt melted, and then the quickſilver 
is ſtirred into it; upon which they unite into a black 
maſs. In this part of the proceſs the mixture is very 
apt to take fire ; of which it gives notice by ſwelling 
up to a great degree. The veile] muſt then be imme- 
diately covered. The maſs being beaten to powder, 
is afterwards to be ſnblimed in large earthen jars al- 


hung in a furnace by a ſtrong rim of iron. When 
the matter is put in, the mouth of the veſſel is cover- 
ed, the fire increaſed by degrees, and continued for 
ſeveral hours, till all the cinnabar has ſublimed; cart 
being taken to introduce at times an iron rod to keep 


the middle clear; otherwiſe the cinnabar concreting 


there, and ſtopping up the paſſage would infallibly 
burſt the veſſels. 5 

The quantity of ſalphur directed in the common 
receipts for making cinnabar is greatly larger than the 
above; being no leſs than one-third of the quantity 
of quickſilver employed: accordingly it has been found, 
that the ſublimate, with ſuch a large quantity of ſul- 
phur, turned out of a blackiſh colour, and required to 
be ſeveral times ſublimed before it became perfectly 
red ; but we cannot help thinking, that by one gentle 


{ublmation 


Practice. 
Sulphur. 


ſablimation the ſuperfluous ſulphur might be ſeparated, 


and the cinnabar become pcifectly pure the ſecond 


1405 


Pulvis ful- 
(ſce Gux-rowWwDER.) 


minaus. 


time. Eoffman gives a curious method of making 
cinnabar without ſublimation : by ſhaking or digeſt- 
ing a little mercury with volatile tincture of ſulphur, 
the mercury readily imbibes the ſulphur from the vo- 
latile ſpirit, and forms with it a deep red powder, not 
inferior in colour to the cinnabar prepared in the com- 
mon manner. Dr Lewis has found the common ſolu- 
tions of ſulphur by alkalies, or quicklime, to have a 
{ſimilar effect. This cinnabar will likewiſe be of a 
darker or lighter colour, according as the ſolution 
contains more or leſs ſulphur. 

Sulphur is a principal ingredient in gun-powder, 
It alſo enters the compoſition 
of the pulvis fulminans. This conſiſts of three parts 
of nitre, two of the dry alkali of tartar, and one part 
of ſulphur, well ground together. If a little quantity 


of this powder is laid on an iron-fpoon or ſhoyel, and 
ſlowly heated, it will explode, when it arrives at a cer- 


tain degree of heat, with aſtoniſhing violence and noiſe. 


The moſt probable opinion concerning this is, that the 


fixed air contained in the alkali is, by the acid vapours 


1406 
Pholpho- 
rus of u- 
riue. 


acting upon and endeavouring to expel it all at once, 
driven oft with ſuch force, that a loud exploſion is pro- 
duced. 1 | EL 

2. Phoſphorus of Urine. This is a very inflammable 
ſubſtance, compoſed of phlogiſton united with a cer- 
cain acid, the properties of which we have already ta- 


ken notice of, n“ 904 et ſeq. The preparation of it 


Was long a ſecret, and only perfectly diſcovered by 


1407 
Mr Mar- 
graaf's 
proceſs for 
making. 


Mr Marpreaf, who publiſhed it in the Berlin Me- 
moirs in 1743. This proceſs being by far the beſt 
and moſt practicable, we ſhall content ourſelves with 
inſerting it alone. . 

Two pounds of ſal ammonaic are to be accurately 
mixed with four pounds of minium, and the mixture 
diſtilled in a glaſs retort; by which means a very pe- 
netrating, cauſtic alkaline ſpirit will be obtained. The 
reſiduum, after the diſtillation, is a kind of plumbunm 
corneum; no 812. This is to be mixed with nine or 
ten pounds of extract of urine, evaporated to the con- 


ſiſtence of honey. (Seventy or eighty gallons of urine 


are required to produce this quantity of extract.) The 
mixture is to be made flowly in an iron pot ſet over 
the fire, and the matter frequently ſtirred. Half a 
pound of powdered charcoal is then to be added, and 


the evaporation continued till the whole is reduced 


to a black powder, This powder is to be put into a 
retort, and urged with a graduated heat, till it be- 
comes red hot, in order to expel all the volatile alkali, 
fetid oil, and ammoniacal ſalt, that may be contained 
in the mixture. After the diſtillation, a black friable 
reſiduum remains, from which the phoſphorus is to be 
extracted by a ſecond diſtillation and a ſtronger heat. 
Before it is ſubjected to another diſtillation, it may be 
tried by throwing ſoine of it upon hot coals. If the 
matter has been well prepared, a ſmell of garlic exhales 
from it, and a blue phoſphorical flame is ſeen undu- 


lating along the ſurface of the coals. 


The matter is to be put into a good earthen retort, 
capable of ſuſtaining a violent fire. Three quarters 
of the retort are to be filled with the matter which 1s 
to yield the phoſphorus, and it is to be placed in a fur- 


| race capable of giving a ſtrong heat. Mr Margraaf 


Tying along with it ſome part of the coal. 


the hands, &c, without danger. 
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this veſſel againſt heat as much as poſſible. The re- 
torts are to be heated by flow degrees for an hour and 
an half; then the heat is to be increaſed till the veſſels 
are red hot, when the phoſphorus aſcends in luminous 
vapours. When the retort is heated till between a 
red and white, the phoſphorus paſſes in drops, which 
fall and congeal in the water at the bottom of the re- 
ceiver. This degree of heat is to be continued till 
no more comes over. When a retort contains eight 
pints or more, this operation continues about five 
hours. 


In the firſt diſtillation, phoſphorus never paſſes pure, Re 


563 
divides the matter among fix retorts, fo that if any Sulphur. , - 
acciucut Happens to one, the whole matter is not loſt. 

The retorts ought to be well luted to a receiver of a 
moderate ſize, pierced with a ſmall hole, and half full 
of water; and a ſmall wall of bricks muſt be raiſed 
between the furnace and receiver, in order to guard 


1408 


&i fica- 


but is always of a blackiſh colour, by reaſon of its car- tion of 


From this, phoſpho- 


however, it may be puritied by rectification in a ſmall 7% 


glaſs-retort, to which is luted a receiver half full of 
A very gentle heat is ſufficient ; becauſe phoſ- 
phorus, once formed, is very volatile; and as the fuli- 


Water. 


ginous matter was raiſcd probably by the fixed air 
emitted by the charcoal in the inſtant of its union 
with the phoſphorine acid, none of it can ariſe in a 
ſecond diitillation. | 


The phoſphorus is then to be divided into ſmall ey 


lindrical rolls, which is done by putting it in glaſs- 
tubes immerſed in warm water ; for the phoſphorus 
is almoſt as fuſible as ſuet. It takes the form of the 
glaſs-tubes ; from which it may be taken out, when it 
is cold and hardened. This muſt be done under wa- 
ter, leaſt the phoſphorus ſhould take fire. 


1409 


This concrete continually appears luminous in a dark Proceſs 
place ; and by a yery ſlight heat takes fire, and burns ſometimes 
far more vehemently than any other known ſubſtance, dangerous. 


Hence it is neceſſary to be very cautious in the diſtil- 
lation of it; for if the receiver ſhould happen to break 


while the phoſphorus is diſtilling, and a little flaming 
phoſphorus fall upon the operator's legs or hands, it 
would burn its way to the bone in leſs than three mi- 
nutes, 


In this caſe, according to Mr Hellot, nothing 
but urine will ſtop its progreſs. 

Though phoſphorus takes fire very readily by itſelf, 
it does not inflame at all by grinding it with other in- 
flammable bodies, as camphor, gun-powder, or eſſen- 
tial oils. In grinding it with nitre, ſome luminous 
flaſhes are obſerved ; but the mixture never burns, un- 


leſs the quantity of phoſphorus be large in proportion 


to the nitre: rubbed pretty hard on a piece of paper or 
linen, it ſets them on fire if they are rough, but not if 


they are ſmooth. It fires written paper more readily 


than ſuch as is white, probably from the former ha- 
ving more aſperities. On grinding with iron-filings, 
it preſently takes fire. 


Oils ground with phoſphorus appear, like itſelf, Li 
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quid 


luminous in a temperately warm place; and thus be- phoſpho» 
come a liquid phoſphorus, which may be rubbed on rus. 


Liquid phoſphorns 
is commonly prepared by grinding a little of the ſolid 
phoſphorus with oil of cloves, or rubbing it firſt with 
camphor, and this mixture with the oil. A luminous 


amalgam, as it is called, may be obtained, by Ggefing 
a ſeru- 


4B 2 
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5% T3 TRY; 


Sulphur. a ſcruple of ſolid phoſphorus with half an ounce of oil 
of lavender, and, when the phoſphorus begins to diſ- 
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Fxperi- 


ments on 
phoſpho- 
rus with 
ſpirit of 


wiiic, 
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With eſ- 
ſential oils 

and acids, 


141 
Mr Mar- 
graf's ex- 
periments 
With me- 


tals. 


explodes, and burſts the veilels. 
wile dillolves phoſphorus, but not without a heat 


ſolve and the liquor to boil, adding a drachm of pure 
quickſilyer; then briſkly ſhaking the glaſs for five or 11x 
minutes till they unite. | 
Rectiſicd ſpirit of wine, digeſted on phoſphorus, cx- 
tracts a part of it, ſo as to emit luminous flaſhes on be- 
ing dropt into water. It is computed that one part 
of phoſphorus will communicate this property to 
00,000 parts of ſpirit, The liquor is never obſerved 
to become luminous of itſclf, nor in any other circum- 
ſtance except that abovementioned, By digeſtion for 
ſome months, the undiſſolved phoſphorus is reduced to 
a tranſparent oil, which neither emits light nor con- 
cretes in the cold,” By waſhing with water, it is in 
ſome meaſure revived ; acquiring a thicker conſiſtence, 
and becoming again luminous, though in a leſs degree 
than at firſt. During this digeſtion, the glaſs is very 
apt to burſt, | 
Phoſphoras is partially diflolved by expreſſed oils ; 
and totally, or almoſt ſo, in citential oils and ether. 
When cfential oils are faturated with it by heat, a 
part of the phoſphorus ſeparates, on ſtanding in the 
cold, in a cryſtallize form. Concentrated ſpirit of ſalt 
has no action on it, In diſtillation, the ſpirit riſes 
firſt, and the phoſphorus after it unchanged. Spirit 
of nitre ditlolyes it, and the diſſolution is attended 
with great heat and copious red fumes ; ſo that great 
part of the ſpirit diſtils without the application of any 
external heat, and the phoſphorus at laſt rakes fire, 
O1] of vitriol like- 


ſufficient to make the acid diſtil. The diftilled liquor 


15 white, thick, and turbid ; the reſiduum is a whitiſh. 


tenacious mals, which deliquates, but not totally, in 
the air. Phoſphorus itſelf is reſolved into an acid li- 
quor on being expoſed two or three weeks to the air, 
its inflammable principle ſceming by degrees to be diſ- 
ſipated. | | 

Phoſphorus has been reported to produce extraordi- 
nary effects in the reſolution of metallic bodies: but 
from the experiments that have been made with this 
View, it docs not appear to have any remarkable ac- 


tion on them; at lea{t on the precious ones, gold and 


lilver, for the reſolution or ſubtilization of which it has 
been chiefly recommended. The following experi- 
ments were made by Mr Margraaf. | 

1. A icraple of filings of gold were digeſted with 
a drachm of phoſphorus for a month, and then com- 


mitted to diſtillation. Part of the phoſphorus aroſe, 


and part remained above the gold, in appearance re- 
ſembling glaſs : this grew moiſt on the admiſſion of 
air, and diſſolved in water, leaving the gold unaltercd. 
Half a drachm of tine ſilver, precipitated by copper, 
being digeſted with a drachm of phoſphorus for three 
hours, and the fire then increaſed to diſtillation, 
greateſt part of the phoſphorus aroſe pure, and the ſil- 
ver remained unchanged Copper filings being treat- 
ed in the ſame manner, and with the ſame quantity of 
phoſphorns, the phoſphorus ſublimed as before ; bur 
the remaining copper was found to have loſt its metal- 
lic brightneſs, and to take fire on the contact of flame, 
Iron filings ſuffered no change. Tin filings run into 

ranules, which appeared to be perfect tin. Filings 
of lead did the ſame. The red calx of mercury, called 


tally converted into running quickſilver. | 
Ins of antimony ſuffered no change itſelf, but occaſion- 

ed a change in the conſiſtence of the phoſphorus ; 

which, after being diſtilled from this ſemimetal, refu- 

ſcd to congeal, and continacd, under water, fluid like 

oil-olive, With biſmuth there was no alteration. A 

drachm of phoſphorus being diſtilled and cohobated 

with an cqual quantity of zinc, greateſt part of the 

Zinc ſublimed in form of very light pointed flowers of 
a reddiſh- yellow colour: theſe flowers, injected into 
a red hot crucible, took fire, and run into a glaſs re- 
ſembling that of borax. White arſenic, ſublimed with 

phoſphorus, aroſe along with it in form of a mixed red 
ſublimatc. Sulphur readily unites with phoſphorus 
into a maſs which fmells ike hepar ſulphurrs, This 
docs not caſily take fire on being rubbed ; but expoſed 
to a moderate dry heat, it flames violently, and emits a 
ſtrong ſulphurcous fume. If phoſphorus is burnt in an 
open veilel, a quantity of acid remains behind; and if 
a glaſs bell is held over it, an acid likewiſe ſublimes 
in the form of white flowers. | 
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3. Mr Cantos phoſphorus, This is a compoſition Mr Can- 
The receipt for ton's phoſ- 
« Calcine ſome common oy- Phorus. 


of quicklime and common ſulphur. 
making it is as follows. 
ſter-ſhells, by Keeping them in a good coal: fire for half 
an hour; let the pureſt part of the calx be pulverized 
and ſifted. Mix with three parts of this powder one 
part of flowers of ſulphur. Let this mixture be ram- 
med into a crucible of about an inch and a half in 
depth till it be almoſt full; and let it be placed in 


the middle of the fire, where it muſt be kept red hot 
for an hour at leaſt, and then ſet by to cool : when 


cold, turn it out of the crucible; and cutting or 
breaking it to pieces, ſcrape off, upon trial, the 
brighteſt parts ; which, if good phoſphorus, will be a 
white powder. This kind of phoſphorus ſhines on be- 
Ing expoſed to the light of the ſun, or on receiving an 
electrical ſtroke, | 


4. Phoſphorus of Homberg. This ſubſtance, which Homberg's 
has the ſingular property of kindling ſpontaneouſly phoſphorus 
when expoſed to the air, was accidentally diſcovered or pyro- 
by Mr Homberg, as he was endeavouring to diſtil a Phorus. 


clear flavourleſs oil from human excrements. Havin 
mixed the excrement with alum, and diſtilled over as 


much as he could with a red heat, he was much fſur- 


prifed at ſeeing the matters left in the retort take fire 
upon being expoſed to the air, ſome days after the di- 
ſtillation was over. This induced him to repeat the 
operation, in which he met with the ſame ſucceſs; and 
he then publiſhed a proceſs, wherein he recommended 
alum and human excrement for the preparation of the 
phoſphorus. Since his time, however, the proceſs has 
been much improved; and it is diſcovered, that almoſt 
cvery vitriolic ſalt may be ſubſtituted for the alum, and 


moſt other inflammable ſubſtances for the excrement ; 
but though alum is not abſolutely neceſſary for the 


ſucceſs, it is one of the vitriolic ſalts that ſucceed beſt. 
The following proceſs is recommended in the Chemi- 


cal Dictionary. 


Let three parts of alum and one of ſugar be mixed Be 
together, 


a blackiſ powder ar coal; during which time it muſt 
be ſtirred with an iron ſpatula, Any large maſſes muſt 
| be 


Practice. 


precipitate per ſe, treated in the ſame manner, was to- Sulphur, 
2. Regu- nai roo 


This mixture muſt be dried in an iron ſho- thod of 
vel, over a moderate fire, till it be almoſt reduced to Preparing. 


Practice. 


Sylphur 


a zlaſs matraſs, 


1417 
Is not in- 
jured by 
mere Ex- 
poſure to 
light, 


1418 
Cauſe of 
the accen- 


ton. 


be bruiſed into powder ; and then it muſt be put into 
the mouth of which is rather ſtrait 
than wide, and ſeven or eight inches long. This ma- 


traſs is to be placed in acrucible, or other carthen veſ- 


ſel, large enough to contain the belly of the matraſs, 
with about a ſpace equal to that of a finger all round 
it, This ſpace is to be filled with ſand, ſo that the 
matraſs ſhall not touch the earthen veſſel. The appa- 
ratus is then to be put into a furnace, and the whole 
to be made red hot, The fire muſt be applied gra- 
dually, that any ofly or fuliginous matter may be ex- 
pelled; after which, when the matraſs is made red 
hot, ſu!phureous vapours exhale: this degree of heat 


is to be continued till a truly (ulphureons fame, which 


appcars at the end of the operation, has been ſeen ncar- 
ly a quarter of an hour: the fire is then to be extin- 
guiſned, and the matraſs left to cool, without taking 
it out of the crucible; when it ceaſes to be red hot, it 


muſt be ſtopped with a cork, Before the matrais is 


perfectly cold, it muſt be taken our of rhe crucible, 
and the powder it contains poured as quickly as poſ- 


ſible intoa very dry plals phial, with a plats ſtupper. 


If we would preſcrve this phoſphorus a long time, the 
bottle containing it mult be opened as ſeldom as poſ— 
ſible, Sometimes it kindles while it is pouring into 
the glaſs phial; but it may bechen extinguiſned by 


cloſing the phial expeditiouſly, A ſmall quantity of 


this pyrophorus laid on paper, and cxpoſed to the 
air, immediately takes fire, becomes red like burning 
coals, and emits a ſtrong ſulphurcous vapour preatly 
reſembling that which ariſes on decompoling liver of 
ſulphur, | 1 5 


It has been gencrally alleged, that the common 


black phoſphorus is impaired by being expoſed to the 
light; but Mr Cavallo has diſcovered the fallacy of this 
ſuppoſition by the following experiment. Some por- 


tions of the ſame py rophorus were incloſed in three 


glaſs tubes, and immediately ſealed up hermetically. 
On the 22th of May 1779, two of them were ſu— 
ſpended from a nail out of a window, and the third 
was wrapped up in paper and incloſed in a box, where 
not the leaſt glimmering of light could enter. In this 


lituation they were left for more than a year; after 


which one of thoſc that had been kept ont of the 
window was broke, along with that which had been 
kept in the dark, in the preſence of Mr Kirwan ; when 
the pyrophorus ſcemed to be equally good in each 


tube, taking fire in about half a minute after it was 


taken out of the tubes, and expoſed to the air on a 
picce of paper. we 

There are many different kinds of pyrophori : ſome 
of the moſt remarkable of which are deſcribed under 
the article PyRoPHOKUs., Many theorics have been 
invented to ſolve the phenomenon of their accenſion on 
the contact of air. This has been thought owing to 
the converſion of the carth of alum into lime, or to a 
remainder of the yitriolic acid attracting moiſture from 
the atmoſphere; but the formation of pyrophorus 


without either alum or vitriolic acid, ſhows that nei- 


ther of theſe opinions can be juſt. Ir is more probable, 
therefore, that, the heat is occaſioned by the total dil- 
ſipation of that aqueous part which is eflential to the 
conſtitution of terreſtrial ſubſtances, In conſequence 


of this, the water contained in the atmoſphere is not 
only attracted with avidity, but decompounded by the 
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alkalics into neutral falts, | 


matter reduced to ſuch a ſtate of extreme dryneſs. By Oils; 
theſe operations it gives out the latent heat contained - 
in it, and this produces the accenſion in queſtion, 


F 2. ARDENT SPIRITS. 
Sce FERMENTATION and DISTILLATION. 
we ö 


1. Eſſential Oils, Thoſe oils are called eſſential which Een — 
have evidently the ſmell of the vegetable from which oils. 
they are drawn. For the method of procuring them, 
ſce DISTILTLATION. They are diſtinguiſhed from all 
others by their ſuperior volatility, which is ſo great as 
to cauſe them riſe with the heat of boiling water, All 
theſe have a ſtrong aromatic ſmell, and an acrid, cau- 
ſtic raſte ; in which reſpect alſo they differ from other 
oils. This taſte is thought to proceed from a copious Suppoſed 
and diſengaged acid, with which they are all pene- cauſe of 
trated, The preſence of this diſengaged acid in eſſen- their taſte. 
tial oils, appears from the impreſſion they make upon | 
the corks of bottles in which they are kept. Theſe - 
cor ks are always ſtained of a yellow colour, and a little 
corroded, nearly as they are by nitrous acid. The va- 
pour of theſe oils alſo reddens blue paper, and converts 
14217 
Ihis acid is likewiſe ſuppoſed to be the cauſe of their Oftheir ſo- 
ſolubility in ſpirit of wine, They are not all equally lubility in 
ſoluble in this menſtruum, becauſe they do not all con- ſpirit of 
tain an equal quantity of acid. As this acid is much We. 
diſengaged, they loſe a great deal of it by repeated di- 
ſtillations, and therefore they become leſs and leſs ſo- 
luble on being frequently diſtilled. By evaporation 
they loſe their moſt volatile and thin part, in which 
the ſpecific ſmell of the vegetable from which they 
arc extracted reſides ; by which loſs they become 
thick, and acquire the ſmell and conſiſtence of turpen- 
tine, and even of reſins. In this ſtate they are no 
longer volatile with the heat of boiling water; and, if 
diſtilled with a ſtronger fire, they give over an oil 
which has neither ſmell nor taſte of the vegetable 
whence they were extracted, but 1s entirely empyren- 
matic, and ſimilar to thoſe oils procured by diſtilling 
vegetable or animal ſubſtances with a ſtrong fire. See 
DISTILLATION. ; | 1422 
To the claſs of eſſential oils, the volatile concrete Camphor. 
called camphor ſeeins moſt properly to belong. With 
them it agrecs in its properties of inflammability, ſo- 
lubility in ſpirit of wine, and a ſtrong aromatic fla- 
vour, The only differences between them are, that 
camphor is always in a ſolid ſtate, and is incapable of 
decompoſition by any number of ſublimations. 1423 
It has, however, been fonnd poſſible to decompoſe Decompo- 
it by diſtillation with certain additions. By diſtilling ſed by di- 
it ſeveral times along with bole, we obtain a fluid ha- ſtillation 
: pack 55 8 with bole. 
ving the properties of an eſſential oil, ſoluble in water, 
and ſeparating again on the the addition of ſpirit of wine. 
On diſtilling it eight times with dephlogiſticated ni- 
trous acid, we obtain a ſalt having the form of a pa- 
rallelopiped, of an acid and bitter taſte, and changing 
the juice of violets and turnſole red. This has the 
properties of a true acid ; combines with fixed and vo- 
latile alkalics into neutral falts capable of being cry- _ 
ſtallized; diflolves copper, iron, biſmuth, arſenic, and 
| £1 cobalt, 
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cob ilt, With magneſia it forms regular cryſtals, in 
ſome meaſure reſembling baſalics. It is diſtinguiſhed 
from the acid of ſugar by not precipitating lime from 
its ſolution in marine acid, and by forming with mag- 
neſia a white powder ſoluble in water. 

According to Neumann, all the camphor made uſe 
of is the produce of two ſpecies of trees; the one 
growing in Sumatra and Borneo, the other in Japan. 
Of theſe, the Japan kind is the ouly one brought into 
Europe. The tree is about the ſize of a large lime, 
the flowers White, and the fruit a ſmall red berry. All 


parts of the tree are impregnated with camphor ; but 


the roots contain moſt, and therefore are chictly made 
1c of for the preparation of this commodity: though, 
in want of them, the wood and leaves are ſometimes 
mixed, | 

The camphor is extracted by diſtillation with water 
in large iron pots filled with carthen heads ſtuffed with 
tray; greateſt part of the camphor concretes among 
the ſtraw, but paſſes down into the receiver among 
the water, In this ſtate it is found in ſmall bits like 


gray lalt-petre, or common bay-ſalt, and requires to 


be purificd either by a ſecond ſublimation, or by difto- 


L101 iu ſpirit of wine, filtration, and cxticcation, If 


the hirſt method is followed, there will be ſome difti- 
culty in giving it the form of a perfect tranſparent 
cake, A difficulty of this Kind indeed always occurs 
in {ublimations ; and the only way is to Keep the upper 
part of the glaſs to ſuch a degree of heat as may keep 
the ſublimate in a half-melted ſtate, Dr Lewis re- 


commends the depuration of camphor by ſpirit of 


ine, and then melting it into a cake in the bottom of 
LW. . | 

Camphor poſſeſſes conſiderable antiſceptic virtues ; 
and is a good diaphorctic, without heating the conſti- 
tution ; with which intention it is often uſed in medi- 
cine. It is likewiſe employed in fire-works and ſeve- 
ral other arts, particularly in making varniſhes. See 


VARNISH. 


This ſubſtance diſſolves caſily and plentifully in vi- 
nous ſpirits and in oils ; four ounces of ſpirit of wine 
will diſſolve three of camphor. On diſtilling the mix- 
ture, the ſpirit riſes firſt, very little camphor coming 
over with it. This ſhows that camphor, however 


volatile it may ſeem by its ſmell, is very far from ha- 
ving the volatility of ether, and conſequently is 1mpro- 


perly claſſed with ſubſtances of that Kind, 

2. Empyreumatic Oils, Under this name are com— 
prehended all thoſe oils, from whatever ſubſtance ob. 
tained, which require a greater heat for their diſtil- 
lation than that of boiling water. Theſe are partial- 
ly ſoluble in ſpirit of wine, and becomes more and more 
ſo by repeated diſtillations. The empyreumatic oils 
obtained from animal ſubſtances are at firſt more fetid 
than thoſe procured from vegetables; but by repeated 
diſtillations, they become exceedingly attenuated and 
volatile, becoming almoſt as white, thin, and vola- 
tile, as ether. They then acquire a property ofacting 
upon the brain and nervous ſyſtem, and of allaying its 
irregular movements, which is common to them with 
all other inflammable matters when highly attenuated 
and very volatile ; but this Kind of oil is particularly 
recommended in epileptic and convulſive affections. 
It is given from 4 to 10 or 11 drops: but, though 
prepared with the utmoſt care, it is very ſuſceptible of 


ther rectified. 


P raCtice 


loſing its whiteneſs, and even its thinneſs, by a ſhort oj, 


cx poſure io air; Which proceeds from the almoſt in- 
ſtantancous evaporation of its more thin and volatile 
parts, and irom the property which the leſs volatile 
remainder has of acquiring colour. To avoid this in- 
convenience, it mult be put, as ſoon as it is made, into 
very clean glais bottles with glaſs ſtoppers, and ex- 
poted to the air as little as poſſiblc. | 

The moſt important obſervations concerning the 
method of making the pure animal oils arc, firſt to 
change the veile} at each diſtillation, or at leaſt to 
make them perfectly clean; ſor a very ſmall quantity 
of the thicker and leſs volatile part is ſufficient to ſpoil 
a large quantity of that which is more rectified. In 
the ſccond place, Mr Ecaumé has obſerved, that this 
operation may be greatly abridged, by taking care to 


receive none but the moſt volatile part in cach diſtil- 


lation, aud to lcave a large reſiduum, which is to be 
neglected, and only the more volatile part to be ſur- 
By this method a conſiderable quan- 
tity of fine oil may be obtained at thrce or four diſtil- 
lations, which could not otherwiſe be obtaincd at fifty 
A 5 Ns OO 
3. Animal Fats, Though theſe differ conſiderably 
from one another in their cxternal appearance, aud 
probably in their medieinal qualities, they afford, on a 
chemical analyſis, products ſimilar in quality, and dit- 
tering but inconliderably in quantity. They all yield 
a larger portion of oil, and no volatile ſalt; in which 
reſpect they differ from all other animal ſubſtances. 
Two ounces of hogs's lard yielded, according to Neu- 
mann, two drachms of an empyrcumatic liquor, and 
one ounce five drachms and 50 grains of a clear brown- 
colourcd oil of a volatile ſmell, ſomewhat like horſe- 
radiſh, The caput mortuum was of a ſhining black co- 
lour, and weighed 10 grains. 5 
Tallow being diſtillcd in the ſame manner, two 
drachms of empyreumatic liquor were obtained from 
two ounces of it; of a clear brown oil, ſmelling like 


horſe-radiſh, one ounce ſix drachms and 12 grains. 


The remaining coal was of a ſhining black colour, and 
weighed 18 grains. A particular Kind of acid is now 


found to be contained in it. 8 5 
The marrow of bones differs a little from fats, 


when chemically examined. Four ounces of freſh 
marrow, diſtilled in the uſual manner, pave over three 
drachms and a ſcruple of a liquor which ſmelled like 
tallow ; two ſcruples and an half of liquor which had 
more of au empyreumatic and a ſouriſh ſmell; two 
ounces and an half of a ycllowiſh-brown, butyraceous 
oil, which ſmelled like horfe-radiſh ; and fix drachms 
and an half of a blackiſh-brown oil of the ſame ſmell. 
The caput mortuum weighed four ſcruples. | 
All animal fats, when perfectly pure, burn totally 
away without leaving any feces, and have no particu- 
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lar ſmell. In the ſtate in which we commonly find Rancid oils 
them, however, they are exceedingly apt to turn ran- purified. 


cid, and emit a moſt diſagreeable and noxious ſmell ; 
and to this they are peculiarly liable, when long kept 
in a gentle degree of heat. In this ſtate, too, an inflam- 
mable yapour ariſes ſrom them, which when on fire is 
capable of producing exploſions, Hence, in thoſe 
works where large bellows are uſed, they have been 
often ſuddenly burſt by the inflammable vapours ari- 


ling from the rancid oil employed for ſoftening the 


leather 
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Reſins and 
Valſams. 


iz c of the churn, 


leather. The expreſſed unctuous oils of vegetables 
are ſubject to the ſame changes; but from this ranct- 
dity they may all be freed molt ertectually, by the ſim- 
ple proceſs of agitating them well with Water: which 
is to be drawn off, and freſh quantities added, till it 
comes off at laſt clear and inſipid, without any ill ſmell, 
The proper inſtrument for performing this operation 
in large is a barrel-churn, having in it four rows of 
narrow ſplit deals, from the centre to the circumfe- 
rence, cach piece ſet at obtuſe angles to the other, in 
order to give different directions to the oil and water 
as the churn turns round, thereby to mix them more 


intimately. The churn 1s to be ſwiftly turned round 
for a few minutes; and muſt then be left at reſt, till 


the oil and water have fully ſeparated ; which will be 
in 15 or 20 minutes, more or leſs, according to the 


water is to be put in, and the churn again turned 
round, and this continued till the oil is perfectly 
ſweet. If the oil and water are allowed to ſtand to- 
gether for ſome days, a gelatinous ſubſtance is found 
between them, which is not very ealily miſcible either 
with oil or water. Chalk, quicklime, and alkaline 
ſalts, are found alſo capable of taking off the rancidity 


from oils and fats; but have the inconvenicnce of de- 


ſtroying a part of their ſubſtance. 
4. RESINS and BALSAMS. 


TuEsE are commonly reckoned to be compoſed of 
an eſſential oil thickened by an acid; as the eflential 


oils themſelves are found to be convertible into a ſi- 


milar ſubſtance, by the exhalation of their more vola- 


tile parts, True reſins are generally tranſparent in a 
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conſiderable degree, ſoluble in ſpirit of wine, aud poſ- 
ſciled of a conſiderable degree of flavour. 
Reſins are originally produced by inſpiſſating the 


natural juices which flow from inciſions made in the 


ſtems of growing vegetables, and are in that ſtate 
called bal/ams, The balſams may be conſidered as eſ- 
ſential oils thickened by loſing ſome of their odorife- 


rous principle, and of their fineſt and moſt volatile 


parts. There are ſeveral kinds of balſams, which, how- 


ever, differ from each other only in the ſmell and de- 


gree of conſiſtence; and thereſore all yield ſimilar 


products on diſtillation. An analyſis of turpentine 


therefore will be ſufficient as an example of the analy- 
ſis and natural properties of all the reſt. 

The true turpentine-tree is found in Spain and the 
ſonthern parts of France, as well as in the iſland of 
Chio and in the Indies. It is a widdling-ſized ever- 


_ green-tree, with leaves like thoſe of the bay, bearing 
purpliſh, imperfect flowers; and on ſeparate pedicles 


hald unctuous berries like thoſe of juniper, It is ex- 
tremely reſinous; and unleſs the reſin is diſcharged, 
decays, produces fungous excreſcences, ſwells, burſts, 
and dies; the prevention of which conſiſts wholly in 


_ plentiful bleeding, both in the trunk and branches, 
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Venice, 


The juice is the Ch/gor Cyprus turpentine of the ſhops. 
This ſort is quite of a thick conſiſtence, of a greeniſh 
white colour, clear and tranſparent, and of ſcarcely 
any taſte or ſmell, bes : 

The kind now called Venic turpentine, is no other 


than a mixture of eight parts of common yellow or 


black roſin with five parts of ail of turpentine. What 
2 


When this water is drawn oft, freſh. 
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was originally Venice turpentine is now unknown. Reſins and 
Neumann relates, that the Venice turpentine ſold in Lalſams. 


his country was no other than that prepared from the 
larix tree, which grows plentifully in ſome parts of 
France, as alſo in Auſtria, Tyrol, Italy, Spain, &c. 
Of this there are two kinds ; the young trees yielding 
a thin limpid juice, reſembling balſam of copaiba; the 
older, a yellower and thicker one, 
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The Straſburg turpentine is extracted from the ſilver- Straſburg. 


fir. Dr Lewis takes notice that ſome of the exotic 
firs afford balſams, or reſins, ſuperior to thoſe obtained 
from the native European ones ; as particularly that 
called ba/m of Gilead fir, which is now naturalized to 
our own climate, 
ſinous juice may be collected from the cones of this 
tree : the leaves alſo, when rubbed, cmit a fragrant 
ſmell; and yield, with rectified ſpirit, an agrecablere- 
ſinous extract. | 9 8 5 


A large quantity of an elegant re- 
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The common turpentine is prepared from different Common. 


ſorts of the pine; and is quite thick, white, and opaque. 


Even this is often counterfeited by mixtures of roſin 
and common expreſled oils, 
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All the turpentines yield a conſiderable proportion Phenome- 


of eſſential oil. 


From ſixteen ounces of Venice tur- na en diſtil- 


pentine, Neumann obtained, by diſtillation with wa- lation, 


ter, four ounces and three drachms of oil. The ſame 
quantity diſtilled, without addition, in the heat of a 
watcr-bath, gave but two ounces and an half; and 
from the reſiduum treated with water, only an ounce 
could be obtained, The water remaining in the ſtill 
is found to have imbibed nothing from the turpentine ; 
on the contrary, the turpentine is found to imbibe 
part of the water; the reſiduum and the oil amount- 
ing to a full ounce on the pound more than the tur- 
pentine employed. When turpentine is diſtilled or 
boiled with water till it becomes ſolid, it appears yel- 


lowith ; when the proceſs is farther continued, of a 


reddiſh brown colour : in the firſt ſtate, it is called 
boiledturpentine ; and in the latter, co/ophony, or roſin. 

On diſtilling fixteen ounces of turpentine in a re- 
tort with an open fire, increaſed by degrees, we ob- 
tain firſt four ounces of a limpid colourleſs oil ; then 
two ounces and two drachms of a yellowiſh one; 
four onnces and three drachms of a thicker yellow 
oil; and two ounces and one drachm of a dark brown- 
ith red empyrenwatic oil, of the conliſtence of balſam, 
and commonly called batſam of turpentine, 
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The lim pid effential oil called ſpirit of turpentine, is Eſſential 
exceedingly difficult of folution in ſpirit of wine; tho? oil difficult 
turpentine itſelf diſſolves With great eaſe, One part of ſolution, 


of the oil may indeed be diſſolved in ſeven parts of 


rectified ſpirit; but on ſtanding for ſome time, the 
greateſt part of the oi] ſubſides to the bottom, a much 


greater proportion of 
diſſolved. | | 

2. Benzoin, This is a very brittle browniſh reſin, 
of an exceedingly fragrant ſmell. The tree which 
produces benzoin is a native of the Eaſt Indies; par- 
ticularly of Siam and the iſland of Sumatra. It is ne- 
ver permitted to excced the ſixth year; being, after 
this time, unfit for producing the benzoin. It is then 
cut down, and its place ſupplied by a young tree rai- 
ſed commonly from the fruit, One tree does not 
yield above three pounds of benzoin. 

A tree ſuppoſed to be the ſame with that which af- 


ſpirit being requiſite to keep it 


ſords 
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ſords benzoin in the Eaſt Indies, is plentiful alſo in 
Virgina and Carolina ; from whence it has been 
brought into England, where it grows with vigour in 
the open ground. The bark and the leaves have the 
ſmell of benzion ; and yield with rectiſicd ſpirit a re- 
ſin of the ſame ſmell ; but no reftin has been obſerved 
to ine from it naturally in England, nor has any ben- 
zoin been collected from it in America. 

Benzoin diffolyes totally in ſpirit of wine into a 
blood-red liquor, leaving only the impuritics, which 
commonly amount to no more than a ſcruple on an 
ounce, To water, it gives out a portion of faline mat- 
ter of a peculiar kind, volatile and ſublimable in the 
fire, Sce 984 et ſeq. 

The principal uſe of reſins is in the making of lac- 
qucrs, varniſhes, &c. Sec VARNISH. 


ts BITUMEN 5. 
Tusk arc inflammable mineral bodies, not ſulphn- 


reous, or only caſually impregnated with ſulphur, 
They are of various degrees of conſiſtency ; and ſcem, 


in the mineral kingdom, to correſpond with the oils 


and reſins in the vegetable. 

Concerning the origin of bitumens, chemiſts are not 
at all agreed. Some chemical writers, particularly 
Mr Macquer, imagine bitumens to be no other than 
vegetable reſins altered in a peculiar manner by the 
admixture of ſome of the mineral acids in the earth; 
but Dr Lewis is of a contrary opinion, for the follow. 
ing reaſons. 


7 Mineral bitumens are very different in their qua- 
litics from vegetable reſins; and, in the mineral king- 


va we find a fluid oil very different from vegetable 
The mineral oil is changed by mineral acids in- 
to a ſubſtance greatly reſembling bitumens; and the 
vegetable oils are changed by the lame acids into ſub- 
{tances greatly rCembli! ig the natural reſins. 

„From bitumens we obtain, by diſtillation, the mi- 
acral oil, and from reſins the vegetable oil, diſtinct in 
their qualities as at firſt, Vegetable oils and reſins 
have been treated with all the Lnown mineral acids; 
but have never yielded any thing ſimilar to the mine- 
ral bitumens, It ſeems, therefore, as if the oily pro- 
ducts of the two Kingdoms were cllentially and ſpe- 
The laws of chemical inquiries at 
leaſt demand, that we do not Jook upon them any 
otherwiſe, till we are able to produce from one a ſub- 
ſtance ſimilar to the other. When this ſhall be done, 
and not before, the preſumption that nature effects the 
ſame changes in the bowels of the earth, will be of 
ſome weight.” 

There is a perfectly fluid, thin bitumen, or mine- 
ral oil, called naphtha, clear and colourleſs as cryſtal ; 
of a ſtrong ſmell; extremely ſubtile; ſo light as to (wim 


on all known liquors, ether perhaps excepted : ſpread- 


ing to a vaſt ſurface on water, and exhibiting rain- 
bow colours; highly inflammable : formerly made uſe 
of in the compolition of the ſuppoſed inextinguiſhable 
greck fire, 

Next to this in conſiſtence is the eum petra, or pe- 
which is groſſer and thicker than naphtha, 
of a yellowiſh, reddiſh, or browniſh colour; but very 
light, ſo as to ſwim even on ſpirit of wine. By di- 
{tillation, the petrolcum becomes thinner and more 

1 


falt and oil of amber are made. 


ſubtilc, 2 groſs matter being leſt behind; it does not, 
however, eaſily ariſe, nor does it totally loſe its colour 
by this. proceis, without particular managements or 
additions, 


Both naphtha and petroleum arc found plentifully 
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in ſome parts of Perſia, trickling through rocks or 


ſwimming on the ſurface of waters, Kempfer pives 
an account of two ſprings near Baku ; one aftording 
naphtha, which it receives in drops from ſubterranc- 
ous veius; 
trolcum, which comes from Mount Caucaſus. The 
naphtha is collected for making varniſhes; the petro- 
leum is collected in pits, and ſent to different places for 
lamps and torches. 

Native petrolca are likewiſe found in many diffe- 
rent places, bit are not to be had in the ſhops ; what 
is ſold there for petroleum, being generally oil of tur- 
pentine coloured with alkanet root. The true naph- 


the other, a blackiſh and more fetid pe- 


tha is recommended againſt diſorders of the nerves, 


pains, cramps, and contractions of the limbs, &c. but 
genuine naphtha is rarely or never brought to this 
country. 

There are ſome bitumens, ſuch as amber, amber- 
gris, pit-coal, and jet, perfectly ſolid; others, ſuch as 


| Barbadoes tar, of a middle conſiſtence between fluid 


and ſolid. Turf and peat are likewiſe thought to be- 
long to this claſs. 

1. Amber. This ſubſtance melts, and burns in the 
fire, emitting a ſtrong peculiar ſmell. Diſtilled in a 
ſtrong heat, ir yields a phlegm, an oil, and a particu- 
lar ſpecics of acid ſalt. The diſtillation 1s performed 
in earthen or glaſs retorts, frequently with the addi- 
tion of ſand, ſea-ſalt, coals, & c. which may break the 
tenacity of the melted maſs, ſo as to keep it from 


r 


ſwelling up, which it is apt to do by itſelf. Theſe 


additions, however, make a perceptible difference in 


the produce of the diſtillation: with ſome the ſalt 
proves yellowiſh and dry; with others, browniſh or 
blackiſh, and unctuous or ſoft like an extra& : with 
ſome, the oil is throughout of a dark brown colour ; 
with others, it proves externally green or greeniſh ; 

with elixated aſhes, in particular, it is of a fine green. 
The quantity of oil and phlegm is greateſt when coals 


are uſed, and that of ſalt when ſca- ſalt is uſed, 


The moſt advantageous incthod of diſtilling amber, 
however, is without any addition; and this is the me- 
thod uſed in Pruſſia, where the greateſt quantities of 
At firſt a phlegma- 
tic liquor diſtils; then a fluid oil ; afterwards one that 
is thick and more ponderous ; and laſt of all, an oil 
ſtill more ponderons along with the falt. In order to 
collect the ſalt more perfectly, the receiver is fre- 
quently changed; and the phlegm, and light oil, which 
ariſe at firſt, are kept by themſelves. The ſalt js pu- 
rified, by being kept ſome time on bibulous paper, 
which abſorbs a part of the oil : and chanying the pa- 
per as long as it receives any oily ſtain. For the fur- 
ther depuration as well as the nature of this ſalt, ſee 
SUCCINUM. 

2, Ambergris. This concrete, which is only uſed 
as a perfume, yields, on diſtillation, products of a 
ſimilar nature to that of amber, excepting that the 
volatile falt is in much leſs quantity. Sec AunER“ 
RIS. 

3. Pitrcoal. See the articles Coal and LirnAx- 

THRAX 
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Bitumens. THRAX. This ſubſtance yields by diſtillation, ac- 
cording to the tranſlator of the Chemical Dictio- 
nary, I. phlegm, or water; 2. a very acid liquor; 3. 
2 thin oil, like naphtha; 4. a thicker oil, reſembling 
ctroleum, which falls to the bottom of the former, 
and which riſes with a violent fire; 5. an acid, con- 
crete ſalt ; 6. an uninflammable earth (we ſuppoie he 
means a piece of charred coal, or cinder) remains in 
the retort. The fluid oil obtained from coals is ſaid to 


be exceedingly inflammable, ſo as to burn upon the ſur- 
face of water like naphtha itſelf. 
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them, in a great meaſure, reſiſt even the action of ni - Vegetable 

tre itſelf. and ani- 
Charcoal is the moſt refractory ſubſtance in nature; wal ſub- 

; ; 3 . ſtauces. 
no inſtance having been known of its ever being me fe 
melted, or ſhowing the leaſt diſpoſition to fuſion, ci- 1451 
ther by itſelf, or with additions: hence, charcoal is Charcoal 
found to be the moſt proper ſupport for ſuch bodies as perfectly 
are to be expoſed io the focus of a large burning glaſs, *{faQory- 
The only true ſolvent of charcoal is hepar ſulphuris. 


By the violent heat of a burning-glaſs, however, it is 


1448 3 found to be entirely diſſipable into inflammable air, 
e 4. Peat. There are very conſiderable differen- without having any reſiduum. See Ax ROL OOx, no 129. 
ccs in this ſubſtance, proceeding probably from the and Charcoar. | | . 
admixture of different minerals : tor the ſubſtance The different ſubſtances mixed with different coals, 
of peat is plainly of vegetable origin; whence it is render ſome kinds of charcoal much leſs fit to be uſed 
found to anſwer tor the ſmelting of ores, and the re- in reviving metals from their calces, or in ſmelting 
duction of metallic calces, nearly in the ſame manner them originally from their ores. The coals of vege- 
as coals of wood. Some ſorts yield, in 1 a very table ſubſtances are found to anſwer beſt for this pur- 
diſagrecable ſinell, which extends to a great diſtance; poſe, See METALLURGY, | 
whilſt others are inoffenſive. Some burn into grey _ „ 5 
or white, and others into red, ferruginous aſhes. The SECT. V. Vegetable and Animal Subſlances. 
alles yield, on elixation, a ſmall quantity of alkaline, OE = 1 
1449 and ſome neutral ſalts. . THe only ſubſtances afforded by vegetables or ani- 
Phenome- The ſmoke of peat does not preſerve or harden mals, which we have not yet examined, ars the muci- 
naou diſtil fleſh like that of wood; and the ſoot into which it Jaginous, or gummy ; and the colouring parts obtained 
Klon. condenſes is more apt to liquefy in moiſt weather. On by infuſion, or boiling in water; and the calculous con- 
diſtilling peat in cloſe veſſels, there ariſcs a clear in- cretions found in the bodies of animals, chiefly in the 
lipid phlegm ; an acid liquor, which is ſucceeded by an human bladder. The colouring matter is treated of under 
alkaline one; and a dark-coloured oil. The oil has a the article CoLour-Making, to which werefer ; and in 
very pungent taſte, and an empyreumatic ſmell ; leſs this ſection ſhall only conſider the nature of the others. 
fetid than that of animal ſubſtances, but more ſo than | Moc 
that of mineral bitumens. It congeals, in the cold, } 1. MuaLAGE or CoM. 1452 
into a pitchy maſs, which liquefies in a ſmall heat: it THE mucilage of vegetables is a clear tranſparent Mucilage. 
readily catches fire from a candle; but burns leſs vehe- ſubſtance, which has little or no taſte or ſmell, the 
mently than other oils, and immediately goes out up- conſiſtence of which is thick, ropy, and tenacious, 
on remoying the external flame. It dillolves almoſt when united with a certain quantity of ſupera- 
totally in rectified ſpirit of wine, into a dark, browuiſh- bundant water. It is entirely and intimately ſoluble in 
red liquor. N Vater, and contains 3 acid or alkali. 
N 3 When mucilage is diſſolved in a large quantity of 
1450 | „ VK 5 Water, it does 3 ſenſibly alter the ene of he 
Differences THIS is the form to which all inflammable matters liquor: but, by evaporation, the water grows more 
between arereducible, by being ſubjected to the moſt vehe- 


and more thick ; and, at laſt, the matter acquires the 
conſiſtence of gum arabic, or glue; and this without 

loſing its tranſparency, provided a heat not exceed- 
ing that of boilinp water has been uſed. 1453 
Gums, and ſolid mucilages, when well dried and Phenome- 
very hard, are not liquefied in the fire like reſins, but na on di- 
ſwell, and emit many fumes ; which are, at firſt, wa- ſtillation. 


the coals of ment action of fire in cloſe veſſels; but though all the 
different coals arc nearly ſimilar to one another in appearance, 
ubtances. there is nevertheleſs a very conſiderable difference 
among them as to their qualities. Thus the charcoal 
of vegetables parts with its phlogiſton very readily, 
and is caſily reducible to white aſhes : charred pit - 
coal, or, as it is commonly called, coal, much more 


difſſicultly; andthe coals of burnt animal ſubſtances, 


far more dificultly than cither of the two. Mr Mac- 
qucr acdnaints us, that the coal of bullock's blood 


parts with its phlogiſton with the utmoſt difficulty. 


le kept it very red, in a ſhallow crucible ſurrounded 
with charcoal, for tix hours and more, ſtirring it con- 
ſtantly that it might be all ex poſed to the air, without 
being able to reduce it to white, or even grey aſhes. 
It ſtill remained very black, and full of phlogiſton. 
The coals of pure oils, or concrete oily ſubſtances, 
and ſoot, which is a kind of coal raiſed during the in- 
flammation of oils, arc as difhcultly burnt as animal 
coals. Theſe coals contain very little ſaline matter, 
and their aſhes furniſh no alkali. Theſe coals, which 
are fo dificultly burnt, are alſo leſs capable of inflaming 
With nitre than others more combuſtible; and ſome of 
VorL IV. 


tery : then oily, fuliginous, and acrid. Diſtilled 
in cloſe veſſels, an aqueous acid liquor comes over 
along, with an empyreumatic oil, as from other vege- 
table ſubſtances; a conſiderable quantity of coal re- 
mains, which burns to aſhes with difficulty. 
Mucilages and gums are not ſoluble either by oils, 
ſpirit of wine, alkalies, or acids, except in ſo far as 
they diſſolve in theſe liquors by means of the water 
in which the alkali or acid are diflolved. They are, 
however, the molt effectual means of uniting oil with 
water. Three parts of mucilage, poured upon one 
part of oil, will incorporate with it by trituration or 
agitation ; and the compound will be ſoluble in water. 
Vegetable gums are uſed in medicine, as well as the 


mechanic arts; but the particular uſes to which cach 


of them is applicable, will be mentioned under the 
name of each particular gum. 
4 C 
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tinges the ſkin of the ſame colour, 


C 
The mucilage obtained from animal ſubſtances, when 
not too thick, is called je//y, or gelatinous matter; when 


further inſpiſſated, the matter becomes quite ſolid in 
the cold, and is called glue. If the evaporation is (till 


further continued, the matter acquires the conſiſtencc 


of horn. | 
This gelatinous ſubſtance ſeems to be the only true 
animal one; for all parts of the body, by long conti- 


nued boiling, are reducible to a jelly, the hardeſt 


bones not excepted. Animal jelly, as well as vege- 


table mucilage, is almoſt inſipid and inodorous ; but, 


though it is difficult to deſcribe the difference betwixt 
them when apart, it is very eaſily perceived when 
they are both together. Acids and alkalics, particu- 
larly the latter, diſſolve animal jellies with great caſc; 


but the nature of theſe combinations is not yet under- 


ſtood. The other properties of this ſubſtance are com- 
mon to it with the vegetable gums, except only that 
the animal mucilage forms a much ſtronger cement than 
any vegetable gum : and is therefore much employed 
for mechanical purpoſes, under the name of glue. Sce 
GLE and ISINGLASS, 


( 2. Of the Human CALCULUS. 


Tu is ſubſtance has been repeatedly examined by the 
moſt eminent chemiſts. Mr Scheele, as has been re- 
lated n“ 932, et ſeq. has been able to extract an acid from 
it. His account of it in other reſpects is to the fol- 
lowing purpoſe. 

1. All the calculi examined, whether flat and po- 
liſhed, or rough and angular, were of the ſame nature, 
and conſiſted of the ſame conſtituent parts. 

2. The dilated vitriolic acid has no cffe& upon the 
calculus, but the concentrated acid diſſolves it, and by 


_ abſtraction from it is converted into the ſulphureous 


kind, leaving a black coal behind. 1 

3. Neither diluted nor concentrated ſpirit of ſalt had 
any effect upon it. — 

4. By means of nitrous acid, a new one was produ- 
ced, and which is poſſeſſed of ſingular qualities, as al- 
ready mentioned, 

5. The ſolution of calculus in nitrous acid is not 
precipitated by ponderous carth, nor are metallic ſolu- 
tions ſenſibly altered by it. 1 

6. It is not precipitated by alkalies, but grows 
ſomewhat yellov/er by a ſuperabundance of the latter. 
In a ſtrong digeſting heat the liquor becomes red, and 
lt precipitates 
green vitriol of a black colour; vitriol of copper, green; 
ſilver, grey; corroſive ſublimate, zinc, and lead, white. 

7. The ſolution is decompoſed by lime-water, and 
Jets fall a white A pena dae, {oluble in the muriatic acid 
without any efferveſcence : but though there be an 
exceſs of precipitate, the liquor ſtill remains acid; which 
happens alſo with animal carth, and that of fluor diſ- 
folved in the ſame acids, On evaporation to dryneſs, 
the matter will atlaſt take fire; but when heated on- 
ly to a dull red heat in a cloſe crucible, it grows black, 
ſmells like burnt alum, and efferveſces with acids; be- 
ing convertible before the blow-pipe into quicklime. 

8. Neither this ſolution, nor the alkaline mixture, 


is changed by the acid of ſugar. 


9. The calculus is not changed by acid of tartar, 
though it is diſſolved even in the cold by alkali, when 


reduced to ſich a ſtate of cauſticity as not to diſcover _ 
the leaſt mark of aerial acid. The ſolution is yellow 


and taſtes ſweetiſh ; and is precipitated by all the a- 
cids, even by the aerial. It decompoſes metallic ſo- 
lutious, but docs not precipitate lime-water; and a 
ſmell of volatile alkali is produced by a little ſuperabun- 
dance of alkali in the ſolution. Dry volatile alkali has 
no effect upon the calculus; but cauſtic volatile alkali 
diflolves iti, though a pretty large quantity is required 
for this purpoſe, 

10. , Calculus is likewiſe diſſolved by digeſting in 
limc-watcr ; and for this purpoſe four ounces of lime- 
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water are required to twelve grains of the calculus ; 


but the latter is partly precipitated by adding acids to 
the ſolution, By this union the lime-water loſes its 
cauſtic taſte. 

11. Calculus is alſo diſſolved entirely by pure wa- 


ter; but for this purpoſe a large quantity of fluid is 


required, Eight grains of calculus in fine powder 
will diiolye by boiling for a ſhort time in five ounces 
of water. Ihe ſolution reddens tincture of lacmus, 
but docs not precipitate lime-water; and when it 


rows cold, the greateſt part of the calculus ſeparates 


in fine cryſtals. 
12. On diſtilling a drachm of calculus in a glaſs 


- retort, a volatile liquor was obtained reſembling harts- 
horn, but without any oil; and in the neck of the veſ- 


ſel was a brown ſublimate. On heating the retort 


thoroughly red hot, and then leaving it to cool, a black 


coal was left, weighing 12 grains, which retained its 


black colour on a red hot iron in the open air. The 
ſublimate, which had ſome marks of fuſion, weighed 


28 grains, and became white by a new ſublimation. 


Its taſte was ſomewhat ſouriſh, but it had no ſmel] ; it 


was ſoluble both in water and in ſpirit of wine; but a 


larger quantity of ſpirit than of water was requilite for 
this purpoſe. It did not precipitate lime-water, and 
ſeemed in ſome reſpects to agree with the fal ſuccini. 

From theſe experiments our author concludes, that 


the human calculus is neither calcareous nor gyp- 


ſcous; but conſiſts of an oily, dry, volatile acid, uni- 
ted with ſome gelatinous matter. The calculus is an 
oily ſalt, in which the acid prevails a little, ſince it is 


ſoluble in pure water; and this ſolution reddens the 


tincture of lacmus. That it contains phlogiſton, ap- 
pears from its folution in cauſtic alkalies and lime-Wa- 
ter, but eſpecially from the effect of the nitrous acid, 
by which it acquires quite different properties than 
from ſolution in alkalies; nor can it be precipitated 
from this ſolution. The animal gelatinous ſubſtance ap- 


pears on diſtillation, by which a liquor is obtained reſem- 


bling ſpirit of hartſhorn, and a fine coal is left behind. 
13. Calculus is found diſſolved in all urine, even in 
that of children, On evaporating four kannes of freſh 


_ urine to two ounces, a fine powder is depoſited as it 


cools, and a part firmly adheres to the glaſs. The 
precipitated powder readily diſſolves in a few drops of 
cauſtic fixed alkali; and has in other reſpects all the 
properties of calculus. Of the ſame nature is the late- 
ritious ſediment depoſited by the urine of thoſe who 
labour under an ague. Mr Scheele ſuſpected at firſt, 
that there was in this urine ſome unknown menſtruum 


which kept ſuch a quantity of powder diſſolved, and 


which might afterwards evaporate by expoſure to the 
air: but altered his opinion on perceiving that the ſe- 
diment was equally depoſited in cloſe veſſels. 
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14. All urine contains ſome animal earth combined 


with phoſphoric acid ; by the ſuperabundance of which 
acid, 


Calculus. acid, the earth is kept diſſolved ; and by reaſon of 
mis ſuperabundant acid ſreſli urine communicates a red 
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colour to lacmus. By ſaturation with cauſtic volatile 
alkali a white powder is precipitated; of which three 
drachms and an half are obtained from four kannes of 
urine. It is ſoluble in nitrous acid; and on adding 
the vitriolic, ſome gypſum is precipitated. On evapo- 
rating the nitrous acid, another remained, which pre- 


| e; lime- water; and when mixed with lamp black, 


attorded phoſphorus by diſtillation; whence it is evi- 
dent, that the white powder juſt mentioned contained 
lime and phoſphoric acid. 1 

15. From theſe experiments Mr Schecle concludes, 
that all urine contains, beſides the ſubſtances already 
known (vi. ſal ammoniac, common falt, digeſtive ſalt, 
Glauber's ſalt, microcoſmic ſalt, ſal perlatum, and an 
oily extractive matter), a concrete acid, or that of cal- 
culus, and animal carth. It is alſo remarkable, that the 
urine of the ſick is more acid, and contains more ani- 
mal carth than that of healthy perſons. With regard 


to the ſal perlatum, it was afterwards diſcovered by Mr 
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 Scheele not to be a peculiar acid, but only a phoſpho- 


ric acid diſguiſed by a ſmall quantity of foſſil alkali 
The analyſis is confirmed by ſynthe- 
ſis; for, by combining foſſil alkali with phoſphoric 


acid, our author obtained a true perlate acid. 


In a ſupplement to Mr Scheele's diſſertation on the 
calculus, Mr Bergman obſerves, that he could not ſuc- 


ceed in diſſolving it entirely cither in pure water or in 
the nitrous acid, though the undiſſolved part was the 


Jeſs in proportion to the fineneſs of the powder to 


which the calculus was reduced. The undiflelved part 
appcars moſt conſpicuous, when ſmall pieces, or ſmall 
calculi of a few grains weight only, are put into a ſu- 
perabundant quantity of menſtruum, and kept ina de- 
gree of heat very near to that which makes water boil, 
Here it will be obſerved, that the greateſt part of the 
piece is diſlolyed ; but that at the ſame time ſome 


| ſmall white ſpongy particles remain, which are not af- 


fected cither by water, ſpirit of wine, acids, or cauſtic 
volatile alkali. If the liquor be made fully to boil, 
theſe particles divide into white rare flocculi, and be- 
come almoſt imperceptible, but without any entire diſ- 
ſolution. Mr Bergman could not collect a ſufficient 
quantity of them to determine their nature with accu- 
racy ; only he obſerved, that when expoſed to a ſtrong 
heat, they were reduced to a coal which burns ſlowly 
to aſhes, and is not ſoluble in diluted nitrous acid. 

« When calculns veſicae (ſays he) is diſſolved in 
nitrous acid, no precipitation enſues on adding the acid 


of ſngar ; whence one is readily induced to conclude, 


that there is no calcarcous carth preſent, becauſe this 
experiment is the ſureſt way to diſcover it. But I 
have found, in the varicty of experiments concerning 
clective attractions, that the addition of a third ſub- 
ſtance, inſtead of diſuniting two already united, often 
unites both very cloſely. That the ſame thing hap- 
pens here I had the more reaſon to believe, becauſe the 
acid of ſugar contains ſome phlogiſtic matter, though 
of ſuch a ſubtle nature, that, on being burned, it does not 
produce any ſenſible coal; and the cvent of my expe- 
riment has ſhown, that I was not miſtaken in my con- 
jecture. In order to aſcertain this point, I burned 
coals of the calculus to aſhes, which were quite white, 
and ſhowed in every reſpect the ſame phenomena as 
lime; cauſed fome efferyeſcence during their ſolution 
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in acids, united with vitriolic acid inte gypſum, were 


precipitated by the acid of ſugar, and were partly ſo- 


luble in pure water, &, Notwithſtanding this, there 
remains about one-hundredth part of the aſhes inſo- 
luble in aquafortis ; being the remainder of the ſub- 
ſtance abovementioned, which, together with the 
concrete acid, conſtitutes the calculus. If the calculus 
be Ciflolved in nitrous acid, the ſolution filtered and eva- 
porated to dryneſs, and the dry maſs calcined to white- 
neſs, a calcareous powder is thus likewiſe obtained.“ 
As pure vitriolic acid contains no phlogiſton, our 
author ſuppoſed, that by dropping it, in its concentra- 
ted ſtate, into a ſolution of calculus in nitrous acid, the 
calcarcous earth, if any exiſted in it, would be diſcover- 
ed. In this he was not diſappointed ; for when the 
ſolution was ſaturated, ſome ſmall cryſtals were thus 
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immediately ſeparated, Theſe, on examination, were 
found to be gypſum; and, after being diſſolved in di- 


{tilled water, were precipitated by acid of ſugar. When 
the ſolution of calculus was very much diluted, no 


change appeared at firſt on the addition of oil of vi- 
trio] ; but after a little evaporation, the abovemen- 


tioned cryſtals began to appear. Some calculi of the 


bladder or kidneys at leaſt certainly contain lime, but 


ſeldom more than one half in in hundred parts, or one 

By the aſſiſtance of heat, concentrated vitriolic acid 
diſſolves the calculus with efferveſcence, and the ſolu- 
tion is of a dark brown colour. On adding a little wa- 
ter, a Kind of coagulation takes place; but by adding 
more, the liquor again becomes clear, and aſſumes a 
yellowiſh colour. 
Schecle in ſuppoſing that the muriatic acid has no ef- 


The red colour aſſumed by the ſolution of calculus 
in aquafortis is remarkable. A ſaturated ſolution dif- 
covers no ſmell of nitrous acid, and if evaporated by 
itſelf in a large open veſſel, the liquor aſſumes at laſt 
a deep red colour, and ſcarcely contains any nitrous 
acid: for, on the one hand, paper tinged with lac- 
mus ſcarce ſhows any redneſs; and, on the other, the 
colour is deſtroyed irrecoverably by the addition of 
any acid. By quick evaporation the ſolution at laſt 
ſwells into innumerable bubbles; the foam grows 
redder and redder, and at laſt becomes dark red after 
it is quite dry. This dry maſs communicates its co- 
lour to a much larger quantity of water than before, 
and diſſolves very readily in all acids, even ſuch as 
have no action on the calculus ; but they entirely de- 


ſtroy the colour, and that the more quickly in pro- 
portion to their degree of ſtrength ; even alum has 


this effect on account of the ſmall quantity of looſe acid 
it contains. Cauſtic alkalics alſo diſſolve the colour- 
ing matter, and deſtroy it, but more ſlowly. 

Our author endeavours to account for this red co- 
lour produced by the nitrons acid, from the peculiar 
nature of that acid and the effect it has upon phlo- 
giſton, In order to obtain it, a proportionable quan- 
tity of acid muſt be made uſe of, and it ought to te 


Mr Bergman agrees with Mr 


fect upon the calculus ; but he is in no doubt whether it 
may not extract ſome part of the calcarcous earth. 
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diluted, that there may be no danger of going be- 


yond the neceſſary limit. If too much be uſed, it will 
not produce the proper effect; but, by reaſon of its 
ſuperabundance, more or leſs, or even the whole, will 
be deſtroyed in proportion to the quantity. By pour- 
ing it in an undiluted ſtate on powdered calculus, it is 
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converted in a few moments into mere foam, The 
acid of calculus is the more caſily ſeparated from the 
aquafortis by evaporation, as the latter 1s rendered 
more volatile by the inflammable particles of the for- 
mer: alkali added to them both united does not pro- 
ducc any precipitation ; a circumſtance generally ob- 
ſcrved where two acids are united. In this caſe both 
the acids unite with the alkali, according to the dit- 
ferent laws of their attraction, The red maſs obtain- 
ed after deſiccation is, however, very different from 
the concentrated acid, ſuch as is contained in the cal- 


culus; for it is of a darker colour, and very deliqueſ- 
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cent: the leaſt particle gives a roſe colour to a very 


conſiderable quantity of Water; but the muriatic and 


other ſtrong acids always certainly deſtroy it; and, in 


a longer or ſhorter time, produce a colourleſs folu- 
tion. This remarkable change depends, according 
to our author, more on the action of the nitrous acid 
upon the inflammable part, than upon any thing re- 
maining behind. Such red ſpots as are produced up- 
on the ſkin by the ſolution, arc likewiſe produced up- 
on bones, glaſs, paper, and other ſubſtances ; but 
more time is required for their becoming vifible, 


though this too may be a little accelerated by means 


The following is an abſtract of Mr Higgins's expe- 
riments upon this ſubject. VV 5 

1, Eight hundred and forty grains of dry and well 
powdered calculus were introduced into a glaſs retort. 
It was taken from a laminated ſtone with a ſmall nu- 


_ cleas, which was likewiſc laminated. The outward cruſt 


appeared very porous, but increaſed in denſity towards 


the centre, By the application of heat, an elaſtic fluid 


was firſt ſlowly extricated ; and which, on examination, 


appeared to he compoſed of equal parts of fixed and 


powder was precipitated. 


phlopiſticated air. The Jaſt portions came over very 


faſt, and were attended with an urinous ſmell ; and, 
by continuing the diſtillation, it became evident that 
fixed and alkaline air came oyer together without form- 


ing any union, as they ought, on the common prin- | 
ciples of chemiſtry, to have done ; though our author 


is at a loſs to Know why they did not unite, unleſs 
they were prevented by the ſmall quantity of inflam- 
mable air which came over along with them. 

From the beginning of the 10th meaſure, a black, 


charry, and greaſy matter began to line the conical 


tube and air-veſlel adapted to the retort ; and as the 
proceſs went on, the proportion of alkaline air de- 
creaſed, while that of the inflammable air was aug- 


mented, until towards the end, when the laſt nine 


meaſures were all inflainmable ; after which no more 


would come over, though the retort was urged with 


a white heat. On breaking the diſtilling veſſel, a 
black powder weghing 95 grains was found in it. On 
digeſting this for an hour in ten oances of diſtilled wa- 


ter, and then filtering and evaporating it to two oun- 


ces, a yellowiſh powder was precipitated, but no cry- 
ſtals were formed after ſtanding a whole night. 
powder was then ſeparated by filtration, and the liquor 
evaporated to one ounce; during which time more 


cond time, and the liquor evaporated to half an ounce; 
when it began to depoſit a white powder, and to emit 
a ſubacid aſtringent vapour, not unlike that of vitrio- 
lic acid, This white precipitate, when waſhed and 


This 


It was then filtered a ſe- 


der. It was not changed, but rather looked whiter 


by expoling it to a fierce heat for ten minutes. It 


diſſolved in diſtilled water without being precipitated 
by cauſtic volatile alkali, Mincrel alkali, acid of ſu- 
gar, and nitrated terra ponderoſa, rendered the ſolu— 
tion turbid ; whence our author interred, that the pow. 
der in queſtion was ſelenite, 

After the ſcparation of this powder, the remaining 
ſolution was cvaporated to dryneſs with a gentle hear, 
During the evaporation it continued to emit ſubacid 
vapours, leaving eleven grains of powder of a dirty 
yellow colour, having an aluminous taſte, To this 
powder he added as much diftitled water as was nearly 
ſufficient to diflolye it; after which it was ſet by for 
three weeks. At the expiration of this term ſeyeral 
ſmall, tranſparent, and cubical cryſtals appeared on 
the fide of the velicl above the ſurface of the folation ; 
and theſe likewiſe had an aluminous taſte. The whole 
was then dillolved in diſtilled water, and the ſolution 
filtered. Acid of ſugar produced no change in the 
liquor for at leaſt five minutes, but an immediate 
cloudineſs took place on a mixture with volatile alkali; 


and on filtering the liquor it was again rendered turbid 


by mineral alkali, though the cauſtic alkali already 
predominated, Nitrated terra ponderoſa threw down 
a copious precipitate, and Pruſſian alkali diſcovered a 
ſmall quantity of iron. This aluminous ſolution left 
a yellow ſubſtance on the filter; which, when col- 
lected and dried, weighed only half a grain: it dif- 
ſolved without efferveſcence in nitrous acid; acid of 
ſugar cauſed no precipitation, but cauſtic volatile al- 
kali threw down a precipitate which diſſolved in dif- 
tilled water. This ſolution was rendered turbid by 
the acid of ſugar and muriated terra ponderoſa, but 
no effect was produced by cauſtic volatile alkali or 


lime-Wwater. 2 


The yellow powder firſt depoſited by the ſolution 
weighed two grains and a half, and by ex poſure to a 
ſtrong heat acquired a deep orange colour. On di- 
geſtion with diſtilled water, the inſoluble part was re- 
duced to three-fourths of a grain, and appeared to be 
iron: while the ſolable part was found to be nothing 
elſe but gypſum. Our author, however, is of opinion, 
that this iron is impregnated with a ſmall portion of 
vitriolic acid, though not in ſuch quantity as to ren- 
der it ſoluble. TE 

The charred matter remaining in the retort was 


reduced by lixiviation with water to 80 grains, Theſe 


were calcined with a red heat in an open fire, but 
could not be reduced to a grey powder in leſs than 
three- quarters of an hour. When thorouphly cal- 
cined and cold, it weighed only 21 grains, which com- 
municated to hot diſtilled water a limy taſte, and gave 
it the property of turning ſy rup of violets green. Di- 
luted vitriolic acid had no eff upon it, but it was 
rendered turbid by acrated volatile alkali and acid of 
ſugar. The remainder when well dried weighed 16 
grains, which diſſolved in nitrous acid at firſt with a 
little efferveſcence ; and when this ceaſed, the ſolution 
went on very flowly, until the whole was taken up. 
Acid of ſugar made no change in the liquid, but the 
whole was precipitated by cauſtic volatile alkali. Pruſ- 
ſian alkali threw down a grain, or perhaps more, of 


blue ; 


2 Practice, 
dried, amounted only to one grain, had a ſhining ap- Calculus. 
pearance, and felt very ſoft, not unlike mica in pow. =——w— 


Practice. 


Calculus, blue; the precipitate digeſted with diſtilled vinegar loſt 
— a grain and an half, which was thrown down by cauſ- 


1:64 
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count of its 


tic volatile alkali. The inſoluble part being wathed 
and digeſted in diſtilled water tor half aa hour, was 
partly diſſolved; the ſolution was not affected by cauſ- 
tic volatile alkali, but acid vi tugar and nitraicd terra 
ponderoſa cauſcd an immediate cloudineſs. Seven 


grains and an halt of the powder, which was infolu- 


component ble both in acctous acid and diſtilled water, were rea- 


Pall. 
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8 , þ Tieren . . 8 Ae 
according to Mr Higgins, are as follows: 


in eight ounces of hot diſtilled water. 
| ſtance was ſeparated from this ſolution by filtration, 


dily taken up by diluted vitriolic acid, and precipita- 
ted by cauſtic volatile airalt: the 16 grains latt treat- 
ed, therefore, appcared to contain, of clay 7; grains; 
of ſclenite, tix grains; magnelia, one and a half; 
and of iron, one grain. Ihe proportions of the dif- 
ferent ingredients in the. whoic calculus, therefore, 


: Grains. 
Iron - - 27 
Selenite - OW 11 
Clay 1 75 . 77 
Alum | - - 8 
Pure calcarcous carth - 5 
Acrated magnelia _ - - os 4. 
Charry combuſtible ſubſtance - 59 
In all 945 


In this experiment, a darkich yellow ſublimate adhe- 
red to the neck of the retort; the inner part next the 


retort more compact, but the reſt of a lamellar ſpon- 


gy texture. This ſublimate, when carefully collected, 
was found to weigh 425 grains, and readily diſſolved 
A coaly ſub- 


which, when waſhed and dried, weighed ten grains, 
and when expoſcd to a red heat burned with a green- 
iſh flame, emitting white fumes, which ſmelled like vi- 
triolic ſal ammoniac: the reſiduum after calcination 


weighed half a grain, and was of a Whitiſh colour: 
appearing inſoluble in diſtilled water, but dillolving 


with efferveſcence in nitrous acid. Acid of ſugar cau- 
ſed a very ſmall precipitation, which did not take place 
until the mixture had ſtood for ſome time; but cau- 


ſtic volatile alkali inſtantly threw down a precipitate, 


which was taken up, when waſned, by the acetous a- 
cid. The quantity was too {mal} to be examined with 
greater accuracy; bat it ſeemed to poſſeſs the proper- 
ties of magneſia. The faline ſolution had the colour 


of ſmall beer; and, when evaporated totwoounces, did 
not depoſit any ſediment, or yield any cryſtals. The 
black matter with which the conical tube and air veſ- 


ſel were lined, weighed 22 grains, and adhered ſo faſt 
to the plaſs, that it was imporſtble to collect the whole 
from the fragments of the glaſs. When diflolved in 
diſtilled water and filtered, four grains of coals, ſimi— 


lar to that obtained from the former, were procured ; 


but no ſigns of cryſtallization were obſerved after cva- 
poration to one'ounce, and ſuffering the liquor to ſtand 
all night. | 

By this treatment the ſolution acquired rhe conſiſt- 
ence of treacle ; ſo that it was plainly not cryſtallizable, 
and therefore its analyſis was plainly to be attempted 
after a different method. 
bulated glaſs retort, together with fix ounces of di- 
ſtilled water to waſh it down. By diſtillation in a ſand- 
bath three ounces of water were procured, which dif- 


little acted upon. 


It was now put into a tu- 
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tcred in nothing from common diſtilled water, but in Calculvs. 


being coloured with a ſmall quantity of the ſolutionn 


from the neck of the retort. Cn changing the recei- 
ver, about half an onnce of liquor of the ſame kind 
came over, after which the diſtillation began to be at- 
tended with an urinous ſmell. This continued barely 
perceptible for {ome time; but when about an ounce 
and an half had palled over, it became ſo very pun- 
genr, that our author could no longer doubt of its 
being in a cauſtic ſtate, A ſmall quantity of mild al- 
kali, however, adhered to the lower part of the neck 
ot the retort, ſome of which was walhed down by the 


diſtillation ; ſo that the proportions betwixt the two 


could not be aſcertained. The volatile alkaline ſolu- 
tion in the retort had the colour of ſpirit of hartſhorn, 


and like it became darker coloured by the contact of 


air; on account of the evaporation of part of the al- 
Kali, and the reſt becoming leſs capable of ſuſpending 
the coaly matter mixed With it. | 
After all the liquor had pailed over, and nothin 

remained in the retort but a ſmall quantity of black 
matter, the fire was raiſed ; and, as the heat increaſed, 


this black ſubſtance acquired a white colour, with a 


kind of arrangement on the ſurface, which was occa- 


toned by the heat applied to the bottom of the retort 


being only ſufficient to raiſe the ſalt to the top of the 


matter in the retort ; but as the ſand became nearly 


red-hot, white fumes began to appear, which conden- 


ſed on the upper part of the retort, and a little way 


down the neck. The proceſs laſted until the matter 
was nearly red-hot, when the fumes ceaſed, and no- 
thing more paſſed over. The ſublimate, when col- 
lected, was found to weigh 72 grains, a black porous 
brittle ſubſtance remaining on the bottom of the re- 
tort, which weighed 12 grains. This reſiduum, when 


expoſed to a ſtrong heat, emitted white fumes, with 


a {light alkaline ſmell ; by which proceſs it was redu- 


ced, with very little appearance of combuſtion, to a 


grey powder weighing three grains, which was acci- 
dentally loſt. | | 

Five greins of this purified ſublimate, mixed with 
as much quicklime, emitted no ſmell of volatile alkali ; 
and, when thrown apon a red-hot iron, emitted white 
fumes. The ſame effect was produced by a mixture 
of cqual quantities of vegetable alkali and ſublimate. 


The remainder, conſiſting of 62 grains, was divided 


into two cqual parts; the one of which was mixed 


with two ounces of diſtilled water, and on the other 


was pourcd bo grains of vitriolic acid diluted with 
half an ounce of water. Theſe two mixtures being 
ſuffered to remain for ſix weeks, ſcemed to be but 


put into a ſmall matraſs, and boiled on ſand for half 
an hour with two ounccs of diſtilled water, when the 
whole was taken up. The ſolution looked clear, and 
depoſited nothing on ſtanding. Mild mineral alkali 
had no effect upon it; but mild vegetable alkali threw 
down a copious ſediment in white flocculi, which was 
rediſſolved by cauſtic alkali, lime- water, and partly by 
mild mineral alkali. Phlogiſticated alkali, acid of ſu- 
gar, and acid of tartar, had no effect upon it. The 
other portion of ſublimate, which had been mixed 
with diſtilled water, was very little diflolved ; but in 
pouring it into a matraſs ſome ſmall round lumps were 


obſervable on the bottom of the glaſs. Theſe were 


fix 


That with vitriolic acid was then 
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ter which one-half of the liquor was cvaporated away, Calculus, 
and the reſt ſet in the uſual place for a fortnight longs =—y—_ 


{ix or ſeven in number, ſome weighing a whole grain, 
others not more than one-half. They were very hard 
and compact, with a ſmooth ſurface, and in figure re- 
ſcmbling the nucleus of the original calculus, The 
whole was then put into a matraſs with about three 
ounces of watcr, On boiling it on ſand for three 


_ quarters of an hour, about one-half, of it was taken 
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up: the ſolution pailed the filter very clear whilſt 
hot; but on cooling became turbid, and at laſt de- 
polited white flocculi, which were rediflolved on the 
addition of cauſtic volatile alkali and lime- water. It 
turned ſyrup of violets green; which, however, our 
author thinks might have been occaſioned by its re- 
taining volatile alkali, though it had not the ſmalleſt 


1 of any ſuch impregnation. He has ncver- 
th 


cleſs frequently obſerved, that ſometimes the pureſt 
vegetable alkali contains volatile alkali, notwithitand- 
ing the various operations and degrees of heat it un- 


dergoes before it can be brought to the degree of pu- 


rity at which it is called ſalt of tartar, 

On filtering the ſolution to ſeparate what had been 
depoſited by cooling, no change was produced in the 
filtered liquor by mineral alkali ; but mild vegetable 


alkali produced acloudincſs, which was inſtantly taken 


np on adding mincral alkali and lime-water, Neither 
Pruſſian alkali, nor the acids of arſenic, tartar, ſugar, 
or borax, nor any of the three mineral acids, had any 
effect upon it. 9 

2. An hundred and twenty grains of the ſame cal- 
culus were put into a tubulated glaſs retort, and halt 
an ounce of {trong nitrous acid poured upon it. An 
efferveſcence immediately enſucd ; and ſome part of 
the extricated acrial fluid being perſerved, appeared to 
be fixed air mixed with a {mall quantity of nitrous air, 


When the efferveſcence ceaſed, a quarter of an ounce 
more of nitrous acid was added, 


On digeſting the 


mixture upon hot ſand for an hour, it emitted nitrous 


proportion, 


vapour and nitrous air; but the latter in very ſmall 
When the ſolution was completed, the 


whole was poured into a ſmall matraſs, and gently boil- 


ed till the ſuperabundant nitrous acid was nearly ex- 
pelled. The ſolution was of a deep yellow colour and 


turbid ; but on adding five ounces more of water, and 


digeſting it for a quarter of an hour longer, it acqui- 


red the colour and conſiſtency of dephlogiſticated ni- 
trons acid, On cooling it became ſomewhat turbid, 


and in a few days depoſited a darkiſh yellow powder ; 
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which, when ſeparated, waſhed, and dried, weighed 
little more than a quarter of a grain, and, on cxami- 


nation, was found to be a calx of iron. 


Our author being deſirous to know what effect the 
ſun would have upon it, placed it in a window where 
the ſun ſhone full upon it for four hours every day. 
Here a little moiſture ſeemed daily to exhale from it, 
the weather being hot, and the matraſs, which had a 
ſhort wide neck, being only covered, with bibulous pa- 
per to keep out the duſt. In this ſituation, in the 


courſe of a week, a few very ſmall cryſtals appeared 


to float upon the ſurface, Theſe in time fell to the 
bottom, where they adhered together ſo as to form a 
hard concretion, ſtillretainingacryſtalline appearance, 
but ſo ſmall and confuſed, that it was impoſlible to di- 


ſtinguniſh their figure; and this depoſition of cryſtals 


continued for a month, after which it ſeemed to ceaſe, 
The ſolution was then filtered to ſeparate the ſalt; af- 


er, but no more cryſtals appeared, The ſalt, which 
weighed three grains, was then digeſted in four ounces 
of diſtilled water; but no part ſeemed to be diffolyed, 
Thrce ounces of the water were then decanted off, and 
{ſix drops of vitriolic acid added to the remainder, 
which by the help of digeſtion ſeemed to diſſolve the 
{alt flowly ; but on adding half an ounce more diſtil- 
led water, the whole was readily taken up. Acid of 
ſugar had no effect on this ſolution ; but lime-water 
rendered it turbid. The whole was then precipitated 
with cauſtic volatile alkali, and the ſolution filtered, 
which likewiſe threw down the lime from lime. water. 
The precipitate was then waſhed, and diſtilled vinegar 
poured upon it, which did not take it up; but.it was 
diflolved by marine acid. Phlogiſticated alkali had no 
effect upon it; and the acid of ſugar occaſioned very 
little cloudineſs after ſtanding three or four hours; 
from which our author ſuppoſed that the matter was 


phoſphorated clay. 


The ſolution, being now free from iron and phoſ- 
phorated clay, had a ſubacid taſte, and looked clearer, 
though ſtill retaining a yellow cait, Acid of ſugar 
had no effect upon it; but nitrated terra ponderoſa 
threw down a precipitate, as did likcwiſe the cauſtic 
volatile alkali, Mild vegetable alkali cauſcd no preci- 


pitation; which our author attributed to the ſolution 


of the manganeſe and clay by the fixed air cxtricated 
from the alkali, Two-thirds of the ſolution were 
then put into a ſmall glaſs retort, and two ounces di- 
{tilled off, which had no taſte, but ſmelled very agrece- 
ably, and not unlike roſc-water. After all the liquor 
had pafled over, white fumes appearcd in the retort, 
and theſe were ſoon followed by an acrial fluid, On 
collecting ſome of this, a candle was ſound to burn in 
it with an enlarged flame, Nitrous air did not dimi- 
niſh it in the leaſt; and it ſecmed to be that ſpecics 
of air into which nitrous ammoniac is convertible, 
No more than 13 or 14 inches of this kind of air 
could be obtained; and as ſoon as it ccaſed to come 
over, cryſtals were obſcrvcd in the lower part of the 
neck of the retort. On augmenting the heat, a white 
{alt began to ſublime aud adhere to the upper part of 
the retort; the operation was continued until the re- 
tort was red-hot ; but, on breaking it, the quantity 
of ſublimate was fo ſmall, that very little of it could 
be collected; though, from the ſmall quantity obtain- 
ed, our author was convinced of its heing the ſame in 


quality with what was obtained in the former analyſis. 


The ſalt which cryſtallized in the neck of the retort 
was nitrous ammoniac, as appcared from its detona— 
tion per ſe, &c. A prey powder was left in the bot- 
tom of the retort, which hot diſtilled water partly 


diſſolved; muriated terra ponderoſa, acid of ſugar, 


and vegetable alkali, rendered this ſolution turbid : but 
cauſtic volatile alkali had no effect upon it. The re- 
maining part of the powder which was left by the di- 
{tilled water, readily diſſolved with efferveſcence in the 
marine acid, and was precipitated by cauſtic volatile 
alkali ; the part ſoluble in diſtilled water appearing to 
be gypſum, and that ſoluble in marine acid to be mag- 

neſia. 
From all theſe experiments, Mr Higgins concludes 
tac compoſttion of the human calculus to be vaſtly dif- 
ferent 


Practice. 


PraCtice. 
Calculus, ferent from what either Mr Scheele or Mr Bergman 
have ſuppoſed it to be. © Ir appears (ſays he), that 
TIT. the calculus was compoſed of the following different 
. of compounds blended together; viz. ſelenite, alum, 
the conſti- microcoſmic ſalt, mild volatile alkali, lime, and cauſtic 
tuent parts volatile alkali, combined with oil, ſo as to form a ſa- 
of calculus. ponaceous maſs ; calx of iron, magueſia combined with 
acrial acid, clay enveloped by a ſaponaceous and oily 
matter, and the ſublimate already deſcribed.“ Conſi- 
dering this to be the true ſtate of the calculus in the 
bladder, the ſmall proportions of clay, ſelenite, mag- 
neſia, and iron, which are the moſt inſoluble of the 
ingredients; the great ſolubility of microcoſmic ſalt 
and alum, and the miſcibility of lime, volatile alkali, 
and oil, in water; tend to ſhow, that the ſublimate is 
the cementing ingredient. Indeed, its inſolubility in 
water, and property of forming nuclei out of the body, 
as above obſerved, leave no room to doubt it, The 
proportion of the other ingredients, and very likely 
their preſence, depend upon chance, volatile alkali and 
oil excepted ; therefore this ſublimate ſhould be the 

1069 object of our inveſtigation. 5 ; 
e Mr Higgins concludes his diſſertation with ſome 
on the re- practical remarks concerning the remedies proper for 
medics pro- diſſolving the ſtone, for counteracting that diſpoſition 
per for diſ- in the body which tends to produce it, and concern- 
eving it. ing the regimen proper for thoſe who are to under- 
go the operation of cutting for it. The effect of 
mild mineral alkali (ſays he) on the ſublimate, is 
well worth the attention of thoſe who may have an 
opportunity of trying its efficacy. Mild mineral al- 
kali may be taken in large doſes, and continued for 
a length of time with impunity to the moſt deli- 
cate conſtitutions, only obſerving a few circumſtances ; 
but this alkali, in a cauſtic ſtate, muſt very often be 
attended with miſchievous conſequences. Beſides, if 
we conſider that it muſt enter the maſs of blood before 


any part can reach the bladder, and the ſmall portion 
of the doſe taken ſecreted with the urine, and, laſtly, . 


the action of cauſtic alkali upon animal ſubſtances ; we 
ſhall be at a loſs to know on what principle cauſtic 
alkalies have been recommended in preference to mild, 
Soap itſelf might as well be recommended at once; 
for ſoon after cauſtic alkali is taken, it muſt be in a 
ſaponaceous ſtate. Fixed vegetable alkali ſhould be 
| avoided, and the perference given to the other two al- 
kalies. As it is evident that alkalies have no real ac- 
tion on the ſtone in the bladder, though their efficacy 
has been experienced in alleviating the diſeaſe when 
timely adminiitered, their mode of action is only ex- 
plicable in the following manner : They either prevent 
the generation of the ſublimate in the ſyſtem, or elſe 
keep it in ſolution in the maſs of fluids : and being in 
the utmoſt degree of diviſibility, its ultimate particles 
arc capable of paſſing through the moſt minute emunc- 
tories ; by which means it 15 carried off by other ſecre- 
tions as well as the urinary. Thus urine, not be- 
ing ſaturated with this matter, acts as a ſolvent on the 
None; and as the moſt ſoluble parts are firſt waſhed 
away, it falls through time into fragments of irregular 
ſurfaces, which by thcir friction irritate and inflame 
the bladder, as has been obſerved by ſeveral practi- 
tioners. | | 
% Allowing that the ſublimate is the cementing ſub- 


ſtance in the calculus, and judging, from the effects of 
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alkalics upon it, their dus operandi in the conſtitu- Calculus, 
tion, it remains now to inquire into the origin of the 
calculus, Mr Scheele has found this ſublimate in the | 
urine of different perſons ; and hence inferred, that it 

was a common ſecretion ; but it ſtill remains to be aſ- 
certained, whether there be a greater quantity of it 
procured from the urine of patients who labour under 

this diſorder than in thoſe who do not? If this ſhould 

not be the caſe, may not a deficiency of volatile alkali 

in the conſtitution be the cauſe of the concretions in the 
kidneys, bladder, &c.; or, which muſt have the ſame 

effect, too great a proportion of acid, which, uniting 

with the alkali, may is up that portion which would 

have kept the ſublimate in ſolution until conyeyed out 

of the ſyſtem by the urinary and other ſecretions; and 

may not this be the phoſphoric acid? If this latter 


| ſhould be the caſe, an increaſe of microcoſmic ſalt muſt 


be found in the urine; but if the former, a decreaſe 
of the volatile alkali, and no increaſe of the neutral 
ſalt, The ſmall quantity of phoſphoric acid found in 
the calculus proceeds from the ſolubility of micro- 
coſmic ſalt. Do not volatile alkali and phoſphoric 
acid conſtitute a great part of the human frame ? and 


1s their not a proceſs continually carried on to gene- 


rate theſe in the ſyſtem? and is not this proceſs liable 
to be retarded or checked by intemperance, &c. which 
may vary their quantities and proportions ? and may 
not a due proportion of theſe be neceſſary to a vigo- 
rous and ſound conſtitution ? If fo, no wonder that an 
increaſe or deficiency in either or both of theſe ſhould 
be productive of ſeveral diſorders,” = 

On this ſubject, however, our author has not had 
ſufficient leiſure to make the experiments neceſſary for 
its elucidation, Indeed, it ſeems not caſy to doſo; 
as, in his opinion, at leaſt 50 would be required for 1470 
the purpoſe, “ That the urinary ſublimate is preſent Sublimate 
in tubercles fonnd in the lungs of perſons who die of of calculus 
pulmonary conſumptions, and likewiſe in what are {ound in 
vulgarly called chalk ſtones, is what J have experienced: ws 4948 i 
but in what proportion, or Whether in quantities ſuf- rake peo- 
ficient to cauſe the concretion, is what I cannot ſay; ple. 
for I have had but a few grains of each to examine. 
I have cvery reaſon to ſuſpect, that conſumptions and 


ſcorbutic complaints very frequently ariſe from a ſu- 


perabundance of this ſublimate in the ſyſtem ; and that 
it is chiefly the cauſe of the gout and rheumatiſm, and 
ſolely the cauſe of the ſtone in the bladder. I make 
no doubt but theſe diſorders generally proceed from 
obſtructions: and it is probable, that either a preci- 
pitation of this ſublimate in the ſyſtem, or elſe a de- 
ficiency of ſome other ſecretion, which would hold it 
in ſolution until conveyed out of the body, may be the 
chief canſe of thoſe obſtructions; and likewiſe, that 
different degrees of precipitation may produce different 
ſymptoms and diſorders, . 

That mineral or volatile alkali and bark have 
been uſeful in the aboye diſorders, has been affirmed 
by experienced phyſicians ; and I know an inſtance 
myſelf of mineral alkali and nitrous ammoniac bein 
ſcrviceable in a pulmonary complaint of ſome ſtand- 
Ing. 725 | 

With reſpect to the ſtone, when it acquires a cer- 
tain magnitude, it is abſurd to attempt to diſſolve it 
in the bladder, it waſtes ſo very flowly ; and during 
this time the patient muſt ſuffer yaſt pain, particularly 


when 
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when the ſtone acquires a rugged ſurface : therefore 
cutting for it at once is much preferable, 

« Mineral alkali taken in the beginning of the com- 
plaint, and before the ſtone accumulates, will no doubt 
check its progreſs, and may in time change that dil- 


poſition in the habit. Patients who are cut for the 
{tone ſhould, I think, take mineral alkali for ſome time 
when the wound is healed, but not before, for fear 
of bringing on a mortification.“ 


N D I X ; 


Containing ſuch D1scoveRIEsas have appeared ſincethe Compilation of the Article, 
and which could not be inſerted in their proper Places. 


I, VirrioLlic ETHER, 


1471 
Various 
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vitriolic 
other. 


M. rifying this fluid by putting manganeſe into 
the veſlels ; Put as the vitriolated manganeſe might 
perhaps communicate ſome injurious quality, another 
method is propoſed by M. Tingry. After firſt draw- 
ing off the ether, he adds a diluted ſolution of volatile 
alkali, and avoids as much as poſſible the diſſipation 
of the vapours: the ether is then rediſtilled. It may 
afterwards in this way be waſhed more ſafely, and 
with leſs loſs. The little proportion of the cther 
which is ſeparated in the water, may be again recover- 
ed, or the water may be again employed for the ſame 
purpoſe. M. Luncl propoſes calcined magneſia for 
this purpoſe, as its ſalt is not ſoluble ; though perhaps 
pure terra ponderoſa might be better. 


II. Nirrovs Acin. 
1472 
Mr Hig- 
gins's ob- 
ſer vations. 


On this ſubjcct Mr Higgins has ſeveral curious and 
intereſting obſervations. “ It is not an eaſy matter 


dephlogiſticated air, which a given quantity of nitrous 
acid may contain. I always found nitre to vary, not only 
in its product of phlogiſticated and dephlogiſticated air, 
but likewiſe in their proportion to one another. The 
pureſt nitre will yicld, about the middle of the proceſs, 
dephlogiſticated air ſo pure as to contain only about 
„„ of phlogiſticated air. In the beginning, and near- 
ly about the latter end of the proceſs, air will be pro- 
duced about twice better than common air. On mix- 
ing the different products of a quantity of pure nitre, 
it was found that, by expoſure to liver of ſulphur, : 
part was left unabſorbed; and this was the utmoſt 
purity in which I obtained dephlogiſticated air from 
1473 nitre. | | | 
Account of © According to M. Lavoiſier, 100 grains of nitrous 
its conſti- acid contain 79; of dephlogiſticated air, and 205 of 
cuent parts philogiſticated air, which is not quite ſour to one, But 
E experiments contradict this; for whatever mode he 
volſier. r bp a 3 
adopted to decompoſe nitrous acid, it appeared that the 
proportion of dephlogiſticated air was nearly as five to 
one of phlogiſticated air, 

« Mr Cavendiſh has proved, that nitrous acid may 
be formed by taking the electric ſpark in a mixture of 
three parts of phlogiſticated air, and ſeven of dephlo- 
giſticated air, which is but; more of dephlogiſticated 
air than nitrous air contains; which may apparently 
contradict M. Lavoiſier's, aswellas my own, eſtimation 
of the proportion of the conſtituent principles of ni- 
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I'y Mr Ca- 
vendiſh. 


PELLETIER formerly propoſed a method of rec- 


(ſays he), to aſcertain exactly the greateſt quantity of pan. 


trous acid, when in its perfect ſtate. The red nitrous 
vapour contains three parts of nitrous air and one of 
dephlogiſticated air, or one of phlogiſticated and three 


Practice, 


Nitrous 


acid. 


of dephlogiſticated air; but nitrous vapour may be 


formed with a leſs proportion of dephlogiſticated air; 
and which, though it may not be ſo condenſible as a 
more perfect nitrous vapour, yet will, when in contact 
with pure alkali, unite with it, and form nitre, as was 
the caſe in the experiment of Mr Cavendiſh, The 
common ſtraw-coloured nitrous acid contains more de- 
phlogiſticated air than the red nitrous acid or vapour; 
the proportion appears to be about four to one ; but 
the colourleſs contains about five of dephlogiſticated 
to one of phlogiſticated air. | | 
Having once a charge of nitrous and vitriolic acid 
in a green plaſs retort, I put it in a ſand-pot to di- 
ſtil; but the pot being fmall, the edge came too near 
the retort, about a quarter of an inch or more above 
the charge; which, before the proceſs commenced, 
and when it acquired more than the heat of boiling 
water, cracked it all round in that direction. Being 
thus ſituated, I was obliged to withdraw the fire, and, 
betore the charge pot cold, to ladle it into an earthen 


from it nitrous acid ncarly as colourleſs as water, 
vitriolic acid uſed in this proceſs not being very per- 
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cid, 


On introducing it into a freſh retort, I obtained 
Ihe - 


ect, the goodneſs of the nitrous acid was attributed to 


the purity of the nitre from whence it was diſtilled ; 
but in another proceſs, though the ſame nitre was uſed 
with much purer vitriolic acid, the produce was of an 
high ſtraw colour, On recolledting the abovemen- 


tioned circumſtance, the vitriolic acid and nitre were 


next minpled in due proportion, and expoſed in an 
earthen pan ſet in fand, to nearly the heat of boiling 
water, for half an hour or more, continually expoſing 
freſh ſurfaces to the air, When the charge wes quite 
cold, I introduced it into a rctort, and diſtilled as co- 
lourleſs nitrous acid as the former, As no nitrous air 
was emitted during digeſtion, it muſt have imbibed de- 
phlogiſticated air trom the atmoſphere.” | 
Mir Prouſt found, that ſtrong nitrous acid will ſet 
tocharcoal if it be rendered very dry. 


147 
fire How to ſct 
He likewiſe re- charcoal on 


marked, that charcoal cxpoſed to the air a few hours fire by 


after calcination, was unfit for the experiment, 
coal, he obſerves, attracts moiſture very forcibly. The 
firſt effect of the charcoal on the nitrous acid, he ob- 
ſerves, 15 to Withdraw a portion of its water from it; 
by which it 15 rendered highly concentrated, at the 
ſame time that the condenſation of the water hears the 
charcoal in a ſmail degree, but ſufficiently to volatilize 
a nitrous vapour ; Which, as ſoon as it reaches that 
portion of dry charcoal next the humid part, is con- 

I denſcd 


Char- means of 
Nitrous 4 


cid. 
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Nitre. 
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were well worthy of obſervation. | | 
produced, and the acid was expelled in the ſtate of a 


denſed by it, and generates heat enough to promote 
the decompoſition of the nitrous acid. Hence we ſee 
why the experiment will not ſucceed if the acid be 
oured on the ſurface of the charcoal. 

The effect of nitrous acid on blood, according to 
Mr Higgins, is very ſingular, Two parts of blood 
procured freſh at the butchers, one of ſtrong nitrous 
acid, and about one fifth of the whole of water, were 
digeſted in the heat nearly of boiling water (freth 
portions of water being occaſionally added until the 
whole of the acid was expelled), when it acquired 
almoſt the colour, and exactly the taſte, of bile, When 


mixed with a large quantity of water, it acquired a 


fine yellow colour ; and, on ſtanding, depoſited a ſub- 
ſtance of 2 brighter yellow, though the ſupernatant 
liquor ſtill retained a yellow colour and bitter taſte, 
but not ſo intenſely as when the precipitate was ſu- 
ſpended in it. The different ſtages of this proceſs 
No nitrous air was 


white vapour, The liquor was found to increaſe in 


bitterneſs as the acidity vaniſhed. About the middle 


of the proceſs, the ſolution firſt taſted acid, but was 
quickly ſucceeded by a bitter ſenſation. It appears 
that the nitrous acid took dephlogiſticated air from 
the blood; for though red nitrous acid was uſed, it 
was expelled in a perfect ſtate, 


III. 


Tnouqn the artificial generation of the nitrous a- 
cid, from a mixture of dephlogiſticated and phlogiſti- 
cated air, is now ſufficiently underſtood, yet we do not 
well know.in what manner nature performs the ope- 
ration. Some chemiſts, particularly M. Thouvenal, 


NI TR E. 


have found, that putre faction favours the production 
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of nitrous acid. All animal ſubſtances, during their 
decay, give out a vaſt quantity of phlopiſticated air; 
therefore, if depllogiſticated air be preſent, it will u- 


nite to the phlogiſticated air in its naſcent ſtate, and 


form nitrous acid: but Mr Higgins has obſerved, that 
nitrous acid may be generated in plenty where there is 
no putrid proceſs going on. The chemical elabo- 


ratory at Oxford (ſays he) is near ſix feet lower than 
the ſarface of the earth, 


The walls are conſtructed 
with common limeſtone, and arched over with the 
ſame ; the floor is alſo paved with ſtone. It is a large 
room, and very lofty. There are ſeparate rooms for 
the chemical preparations, ſo that nothing is kept in 


the elaboratory but the neceſſary implements for con- 


whitiſh filaments as fine as cob-web, which, when they 


ſreſh crops of nitre every three or four months. 


ducting experiments. There is an area adjoining it 


on a level with the floor, which, though not very 


large, is ſufficient to admit a free circulation of air, 
The aſhes and ſweepings of the claboratory are depo- 
ſited in it. There is a good fink in the centre of this 
area, ſo that no ſtagnated water can lodge there. Not- 
withſtanding all this, the walls of the room afford 
Dr 
Wall, who paid particular attention to this circum- 
ſtance, and who told me it contained fixed vegetable 
alkali, requeſted I would analyſe it, and let him know 
what it contained. I found that two onnces of it con- 
tained fix drachms of nitrated fixed vegetable alkali, and 
three of calcarcous nitre. The nitre firſt appears in ſmall 
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get a little larger, drop off; ſo that they never acquire Marine 


ſuſficient growth to diſtinguiſh their figure to a naked 
eye, On finding that they contained fixed vegetable 
alkali, I concluded that it proceeded from minute ve- 
getation ; but in this I was miſtaken ; for I found that 
they were ſoluble in water, and that they detonated 
with charcoal at every ſtage of their growth. Having 
ſwept this ſaline eMoreſcence from the wall, I dug 
deep into it, but could not obtain nitre from it, When 
a part had been white-waſhed, it yielded nitre, but 
not ſo abundantly as a neighbouring ſpot which had not 
been treated in the ſame manner. Hence it is evident, 
that nitrons acid may be formed without the aſſiſtance 
of putreſcent proceſſes in a ſtill damp air, where 
there is a ſubſtance to attract it when half formed, 
whereby it is in time brought to perfection. The above 
facts moreover prove, that fixed vegetable alkali is a 
compound.“ „„ 


IV. MARINE Aci b. 


Mr Higgins informs us, that he has, with a vie w Un 


acid, 
— gone} 


147% 
ſucceſi- 


to decompole ſea-ſalt, mixed it with manganeſe in va- ful at- 


rious proportions, and expoſed them in a reverberating 
furnace in a well cloſed crucible for three hours, to a 
heat nearly ſufficient to melt caſt iron. In the ſame man- 
ner he treated manpaneſe, ſalt, and charcoal, as well as 


clay, ſalt, and charcoal, and ſalt and clay alone, with very. 


little ſucceſs. He treated calcined bones, falt, and char- 


coal, and calcined bones and ſalt, as well as lime and 


ſalt, in the ſame manner, without effecting any appa- 
rent change in the ſalt. He was informed, however, by 
Mr Robertſon, apothecary in Biſhopsgate-ſtreet, that 


he had partially alkalized it, by expoſing it with clay 


to a fierce heat; but that ſoon after it got into con- 
tact with air, it became neutral again, If common 
ſalt and litharge be fuſed (ſays Mr Higgins), it is in 


part decompoſed ; the acid ſuffers no decompoſition, 


tempts to 
decompoſe 
ſca-ſalt 


but unites with the lead; whereby it acquires, when 


the ſaline matter is waſhed away, a yellow colour. It is 


evident (adds he) from theſe facts, that the baſis of 
marine acid is a combuſtible body, and quite different 
from light inflammable air, charcoal, or any known 
inflammable ſubſtance; and that it attratts dephlogiſ- 


ticated air with greater force than any ſubſtance hi- 
therto diſcovered. Though charcoal will decompoſe 


all other acids, except a few, when united to bodies 
which will fix them until they acquire a ſufficient degree 
of heat, yet it has no effect upon marine acid.“ 


According to Fourcroy, if alkaline air be confined + 


by mercury, and dephlogiſticated marine acid air be 
added to it (which muſt be done quickly, as the acid 


air would ditfolve the mercury), each bubble produces 


a ſlight detonation, and furniſhes 


a very amuſing ſpecs 
tacle. 5 | 


Though in Britain the diſtillation of the ſpirit of M 


ſalt with clay has long been entirely laid aſide for the 
proceſs with oil of vitriol, yet it is {till practiſed in 
other countries, and may be effected in the following 
manner: Having previouſly decrepitated the ſalt, 'and 
dried the clay, they are then to be ground, mixed, and 
ſifted together. The mixture is next te be worked 
with a ſpatnla, and then with the hands, until it is 
brought into a moderately ſtiff and uniform maſs, 
ED 5 4D This 
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_ veſſel}, it is proper to dry them thoroughly. 
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This is to be divided into balls about the ſize of a pi- 
peon's egg, fo that they can paſs through the neck of 
the retort; but before they are put into the diſtilling 


The re- 
torts muſt be of ſtonc-ware, and carefully coated, in 
order to prevent them from breaking with the intenie 


heat to which they are expoſed, They are tobe filled 


two-thirds fall of materials, and the diſtillation muſt 
be performed in a reverberatory furnace, The 
receiver at firſt is not luted on, becauſe that which 
riſcs in the beginning of the dittillation, being very a- 
queous, is to be put by itſelf, When this has come 
over, another receiver is then to be applied, and ce- 
mented with fat Jute, and covered with a cloth daubed 
with a mixture of lime and the whites of eggs. The 
heat is to be raiſed until the retort is red-hot, and con- 
tinued in this degree until the diltillation ceaſes, | 

Various proportions of clay and falt have been re- 
commended for this proceſs; but it ſeems probable 


that not leſs than ten parts of clay to one of ſalt, as 
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convenient on account of the iron it contains. 
dered talc has alſo been recommended, but this is not 


upon phlo- 


cids. 


Pott has directed, will be found neceſſary, Inſtcad of 
the clay, ſome direct the uſe of bole; but this is in- 
Pow- 


always free from iron; and where a very pure ſpirit is 
wanted, there is a neceſſity for having recourſe to oil 
of vitriol, and plaſs or ſtone-ware veſſels, As the 
marine acid cannot be ſeparated from the earthy mix- 
tures abovementioned, but by means of moiſtare, 
M. Beaume adviſes to moiſten the reſiduum, and 
repeat the diſtillation, by which more acid will be 
obtained. 

As the marine acid has very little action upon phlo- 


marine acid giſtic matters, it cannot therefore affect oils, either ex- 
preſſed or eſſential, in a manner ſimilar to the vitriolic 


or nitrous. M. Marges, however, has obſerved yellow 
cryſtals reſembling amber formed in bottles, containing 


a mixture of oils and marine acid of moderate pgs 5p | 
which had ſtood for ſeveral months. 


The little effect 
which the marine acid has upon theſe ſubſtances was 
firſt ſuppoſed to be owing to its want of phlogiſton in 
itſelf; but when it was afterwards found, that, by 
the application of certain ſubſtances which have a great 
attraction for phlogiſton, the marine acid was render- 


ed capable of uniting very readily with inflammable 
matters, the former theory was abandoned. It was now 


aſſerted, that the acid, inſlead of containing no phlo- 
giſton, was naturally endowed with a very conſiderable 


quantity ; and that, in its new ſtate, it was dephlo- 
* rs by the ſubſtances applied. 


On the other 

and, the antiphlogiſtians aſſerted, that no change was 
thus made upon it, farther than adding a quantity of 
pure air, which they ſuppoſe to be the baſis of all a- 
On this ſubject, however, M. Cornette main- 
tains, that the marine acid ſeems to have ſo little ac- 


tion upon inflammable ſubſtances, merely becauſe it is 


weaker than the reſt; and likewiſe that it is often 
reviouſly combined with ſome inflammable matter, 
by which its attraction is prevented. He maintains, 
that if the marine acid be concentrated in ſuch 
a manner as to render its ſpecific gravity to that 


of water as 19 to 16, it will then act upon oils with 


heat and efferveſcence, reducing them to a black and 
thick ſubſtance, and even burning them to a kind of 
coal. Some experiments have been made by Mr Haſſe, 
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with a view to inveſtigate the action of the marine Marine 


and vitriolic acids upon balſams and oils; for which 
purpoſe he mixed two drachms of ſmoking ſpirit of 
ſalt with one of each of the oily ſubſtances to be tried. 
The reſults were, that Canada balſam gained one 
ſcruple in weight; balſam of capivi 19 grains; ſto- 


rax, and Venice turpentine, each one ſcruple ; aſphal- 


tum 18 grains; but the eſſential oils of aniſc-ſeed, 
benzoin, bergamot, coriander, and many others, were 
not altered in any degree. The action of this acid 
upon inflammable matters, however, is augmented by 
its being reduced into the ſorm of air. | 

_ Gmehin relates, that, by diſtilling a mixture of five 
parts of ſalt, twelve of ſpirit of wine, and four of vi- 
triolic acid, to which he had previouſly added one or 
two parts of water, he obtained a completely dulcified 


ſpirit of ſalt, and an imperfectly dulcifed fpirit of vitri- 


ol, upon reCtitying the liquor. 


acid. 
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Homberg found, that glaſs was corroded by the Glaſs cor- 
marine acid: and his obſervation has been confirmed rodcd by it, 


by Dr Prieſtley ; who finds that its corroſive pow- 


er is augmented by confining the acid in tubes hermeti- 


cally ſcaled, Its power is exerted not only on flint- 


glaſs, but even on common green glaſs; though more 


powerfully on the former, where it chiefly attacks the 
red-lead uſed in its compoſition. By incloſing marine 
acid gas for ſome Weeks in a glaſs tube expoſed to hear, 
an incruſtation was formed on the inſide, while the 
air was diminiſhed to; of its original bulk, one half of 
which was abſorbed by water ; the other was phlo- 
gilticated air. 

The marine acid is generally met with of 


its characteriſtic marks. 
colour is thought to proceed from iron; but Dr Prieſt- 
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| i 2 8 a yellow Cauſe of 
or reddiſh colour, which by Macquer is given as one of the yellow 
In general, however, this colour of | 
marine 


= has ſound that it may be produced by many different acid..” 
ub! 


lances; and his obſervations have been confirmed 
by Schecle and other chemiſts. 
nion that it is occaſioned for the moſt part, if not al- 
Ways, by a mixture of carth; and he was able to com- 
municate it by means of calcined oyſter-ſhells, calcined 


magneſia, pipe-clay, or pounded glaſs; but not by 
wood-athes, from whence the air had been expelled by 


heat, It was effectually diſcharged by flowers of zinc, 
a coal of cream of tartar, and by liver of ſulphur ; bat 
he found that the colour which had becn diſcharged by 


liver of ſulphur, would return by mere expoſure of 
the aeid to the atmoſphere, but not that which had 


been diſcharged by flowers of zinc. 
| Dephlegiſlicated ſpirit of ſalt. 


When the action of this vapour upon any thing is F 


The Doctor is of opi- 
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xpeditions 


to be examined, the ſubſtance muſt be put into a bottle method of 
in ſuch a manner as to remain in contact with it; or bleaching 


it may be put into a glaſs tube, which is ſuſpended and Bhs 


fixed to the ſtopper, and thus introduced into the 
bottle, —From its property of deſtroying all vegetable 


colours, it promiſes to be of very conſiderable uſe in the 
arts, provided it could be had in ſufficient quantity, 
and cheap. It bleaches yellow wax, and when proper- 


ly applied to linen, will whiten it ſufficiently, and with | 
out injury in a few hours. This may be effected by 
ſteeping the linen for that ſpace of time in water im- 
pregnated with the dephlogiſticated marine gas. It 
unites with this fluid rather more eaſily than fixed air. 


Ber- 


Practice. 


Marine Berthollet, in order to impregnate water with it with- 
acid. out expoling the operator to the fume, which is ex- 
tremely diſagreeable, put the mixture of marine acid 
and manganeſe into a retort, To this he applied firſt 
an empty bottle, and then ſeveral others filled with wa- 
ter, and communicating with each other by means. of 
bent tubes; ſurrounding the whole with ice. When 
the water in the bottles was ſaturated, the gas became 
concrete, and fell to the bottom ; but with the ſmalleſt 
heat it aroſe to the top in bubbles. The ſpecific gra- 
vity of the ſaturated water was to that of diſtilled wa- 
er, when the thermometer was only five degrees above 
the freezing point, as 1003 to 1000, This impreg- 
nated water is not acid, but has an auſtere taſte, and 
has the ſame action as the gas, though in a weaker de- 
gree. Mr Berthollet has obſerved, that the addition 
of alkalies does not prevent, but rather promotes, the 
diſcharge of colours; for which reaſon he directs to 
add a fixed alkali to the impregnated water in which 
linen is to be ſteeped for bleaching. This is the ex- 
_ peditious method hinted at under the article BLEACH- 
ING; but which has not hitherto come into uſe, prin- 
cipally through the high price of the dephlogiſticated 
$5. 5 

The dephlogiſticated marine acid does not diſcharge 
all colours with equal eaſe, Thoſe of litmus and ſyrup 
of violets are entirely deſtroyed, and turned white. 
The colouring matter of Brazil-wood, and ſome green 
parts of plants, retain a yellow tint, The leaves of 
evergreen plants reſiſt its action for a long time, and at 
laſt only acquire the yellow colour which they aſſume 
by long expoſure to the air; and in general the changes 
of colour which vegetable matters ſuffer from this gas, 
are ſimilar to thoſe which take place on long expoſure 
to the air; and by this operation the gas is converted 

into common marine acid, N | 
Oils and animal fats are thickened by this gas; and 
hy theſe and other inflammable ſubſtances it is reduced 
to the ſtate of common marine acid, Light is ſaid to 
produce the ſame effect. It unites with fixed alkalies 
and calcareous earths, but without any ſenſible effer- 
veſcence; and thus they loſe their peculiar taſte and 
colour, M. Berthollet having boiled in a retort, to 
which a pneumatic apparatus was affixed, ſome of the 
dephlogiſticated marine acid liquor with mineral alka- 
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Lffect of 
tht de- 
pluogiſtica-' 
tæd acid on 
phiogiltic 
matter, 


Ke, 


li, thus obtained a conſiderable quantity of elaſtic 


fluid, compoſed partly of fixed air, partly of the air 
contained in the veſſels, and partly of air conſiderably 
purer than that of the atmoſphere. The reſult of the 
combination was common falt. On repeating the ex- 
periment with lime, no fixed air was obtained; but 
that which came over became gradually more and more 
dephlogiſticated. Volatile alkalj, even when cauſtic, 


occaſioned an efferveſcence, and emitted a peculiar 
kind of air, which was neither fixed nor dephlogiſtica- 


ted, but of a peculiar kind. 5 
Green vitriol is changed to a red by the dephlogiſti- 
cated gas, but the colour of blue and white vitriol is 
not affected. By the aſſiſtance of light, it acts upon 
phoſphorus, and the reſult is phoſphoric and common 
marine acids. It does not diſſolve ice nor cam- 
phor; in which reſpects it differs from the common 
marine acid pas. | 
On 3 marine acid, manganeſe, and ſpirit of 
wine, and diſtilling them with a very gentle heat, litile 
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ether, 
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_ mixing it with from three to four pounds of manganeſe, 


acid with nitrous acid vapour, 


| $79 
air of any kind is produced, but a quantity of ethereal Aqua- 
liquor very ſlightly acid. The proportion uſed by Teg'2- 
Pelletier were an ounce and a half of manganeſe, five 
ounces of concentrated marine acid, and three ounces 
of ſpirit of wine, “ In this proceſs (ſays Mr Kier), 
the whole of the dephlogiſticated acid ſeems to have 
united with the ſpirit of wine, and to bave formed 
ether. The difficulty of combining marine acid with 
ſpirit of wine, ſo as to form au ether, is well known, 
and though there have been ſome approximations to ir, 
yet the only inſtances in which it has been completely 
effected, have ſucceeded in conſequence of the marine 
acid being dephlogiſticated; by which its action on 


ſpirit of wine, as well as on all inflammable matters, is 


greatly increaſed.” | 
M. Pelletier has obſerved, that when we put a bit of 
phoſphorus into dephlogiſticated marine gas, the for- 
mer is immediately diſſolved, and a light is perceived, 
the veſſel being filled at the ſame time with white va- 1487 
pours, He has likewiſe obſcrved, that ſea-ſalt, with Method of 
an exceſs of pure air, thrown into heated vitriolic a- procuring a 
cid produces a ſmall detonation, To make this ſal; detonativg 


in quantity, take, for inſtance, ten pounds of ſea-fa!t, eee 
pour on the mixture ten pounds of vitriolic acid, and di- 1 ML: 
ſtil with Woulfe's apparatus. Paſs the diſengaged 

acid through a ſolution of fixed vegetable alkali, cither 

cauſtic or otherwiſe, A little more than ten ounces of 

the new marine ſalt with exceſs of pure air is obtained, 

and a quantity of ſalt of Sylvius, or digeſtive ſalt, 

The ſalt with exceſs of pure air cryſtallizes firſt, and 

by means of repeated cryſtallizations, is entirely diſen- 

gaged from the other, | 


V. A2vua REGIA. Ps 

„ | | | 1433 
Tais acid, which is named from its property of diſ- Various 
ſolving gold, is compounded of the nitrous and ma- Ways of 
rine acids. Gold and platina cannot be diſſolved in Preparing 
any other menſtruum, nor can regulus of antimony and *T*7589- 
tin be ſo eaſily diſſolved by any other as aqua- re- 
Zia. It may be made various ways. 1. By adding 
the two acids to each other directly. 2. By diſſolving 
in the nitrous acid ſome ſalt containing marine acid, 
particularly ſa] ammoniac and common ſalt. 3. By di- 
ſtilling nitrous acid from either of theſe ſalts, And, 
4. In Dr Prieſtley's method of impregnating marine 

| 142 

The only difference between thoſe liquors prepared Differences 
by the methods abovementioned is, that when ſal am- between 
moniac or ſca ſalt are diſſol ved inthe nitrous acid, the more bels 
aqua-regia contains a quantity of cubic nitre, or nitrous 3 
ammoniac, which, tho” it cannot much affect the acid as 
a ſolvent, may make a conſiderable difference in the na- 
ture of the precipitate. Thus, gold precipitated from 
an aqua- regia formed by the pure nitrous apd marine 
acids, does not fulminate, though it does ſo u hen 
precipitated from one made with ſal ammoniac. There 


are no eſtabliſhed rules with regard to the proportions 


of nitrous and marine acids, or of nitrous acid and ſal 
ammoniac, which ought to be employed for the pre- 
paration of aqua-regia, The common aqua-regia is 
made by diſſolving four ounces of ſal ammoniac in 16 
ounces of nitrous acid; but theſe proportions muſt be 
varied, according to the nature of the intended ſolu- 
4D3 tion. 


586 CT M1 4 TRx; Peucdice. 
Borax. tion. Platina, for inſtance, is diſſolved in the greateſt of diſtilled water. Rouſs informs us, that fixed air Acid of 
quantity by equal parts of the two acids; regulus of prevents the ſolution of the ſalt in water; and Morveau, borax and 

y 


antimony our parts of nitrous acid to one of ma- that its ſolubility is much augmented by cream of tar- its combi. 
rine ; and, in general, the greater the quantity of ma- tar. When previouſly made red hot, it diſſolves in wa- 2t10ns. 


rine acid employed in the mixture, the leſs are the im- 
perfect metals, particularly tin, calcined or precipita- 
ted by it. A mixture of two parts of ſpirit of nitre, 
and one of ſpirit of ſalt, diſſolves nearly an equal weight 
of tin into a clear liquor, without forming any preci- 
pitate; but, for this purpoſe, the operation muſt be 
3 ſlowly, and heat avoided as much as poſ- 
ible. 5 


VI. BORAx. 


Is a memoir in Crell's Chemical Annals, by M. 

Tychſon, the author ſhews, by different experiments, 

1490 that it may ſometimes be purified by ſolution, filtra- 
Methods of tion, and evaporation only ; but that ſometimes the 
rifying operation is more caſy and effectual by previous calci- 


rax nation; but then the product is a little leſſened, eſpe- 


cially if the calcined maſs be not well powdered, and 
then boiled ſufficiently in water. Powder of charcoal, 
he ſays, may be ſometimes advantageouſly employed 
in the purification; but in general there is no diffe- 
rence between the crude and purificd borax, except 
in the addition of extrancous matters; at leaſt, as 
the quantity of acids is the ſame, the addition of mi- 
ncral alkali is uſeleſs: theſe extrancons matters are an 
animal fat, and a ſand compoſed of clay, lime, and a 
martial earth, If the oily matter of tartar be ſcpa- 
rated by paſſing the lixivium through a ſtratum of clay, 
as is ſuppoſed in the preparation of the cryitals at 
Montpelier, it would ſuggeſt a method of greatly a- 
bridging the proceſs of the purification of borax, 


VII. Acid of Bokax, er SEDATIVE SALT. 

1491 ET 5 
Mcthods of Ox the preparation of this ſalt Mr Beaume obſerves, 
preparitg that a little more acid ought to be added to the borax 
___ than what is juſt ſufficient 10 ſaturate its alkaline ba- 
3 ſis. Unleſs this be donc, the ſedative ſalt remains 
burax, confounded with the other ſaline matters in the ſolu— 


tion, and of conſequence the cryſtallization muſt be diſ- 


turbed. The ſalt, though formed in an acidulated li- 
quor, 15 eaſily deprived of its ſuperfluous acid by drain- 
ing upon paper. It does not cryſtallize as ſoon as the 
ſtronger acid ſeparates it from its baſis, even tho' the 
ſolution of borax had been previouſly made as ſtrong as 
poſſible; but this delay is occaſioned by the heat of 
the liquor; for as ſoon as it cools, a conſiderable quan- 

tiy of cryſtals is formed. 
| The acid of borax does not fall into powder when 
1492 Expoſed to the air, but rather attracts a little moiſture 
u proper- from it, Its taſte is at firſt ſomewhat ſouriſh, then 
vics, cooling and bitteriſh ; and laſtly, it leaves an agreeable 
ſweetneſs on the tongue. It makes a creaking ſound, 
and ſeels a little rough between the teeth; and when 
vitriolic acid is ponred upon it, exhales a tranſient o- 
dour of muſk. It is ſoluble, according to ſome che- 
miſts, in the proportion of one to 20 in cold water, or of 
one to eight in boiling water. Wenzel informs us, 
that 960 grains of og water diſſolve 434 of the 
ſalt; while, on the other hand, Morveau allerts, that 
he could diſſolve no more than 183 grains in a pound 


ter with a ſmell of ſaffron, and a grey powder of an 
carthy appearance is precipitated, which is ſoluble in 
vitriolic and marine acids, and may be again precipita- 
ted in the form of ſedative ſalt. | 

Phlogiſticated alkali makes no change on ſedative 
ſalt in ſolution ; but paper dipped in a ſolution of it in 
vinegar, and afterwards dried, burns with a green 
flame. It is capable of vitrification, though mixcd 
with fine powder of charcoal ; and with ſoot unites in- 
to a black maſs like bitumen; which, however, is eaſi- 
ly ſoluble in water, and can ſcarce be reduced to 
aſhes, but partly ſublimes, - By the aſſiſlance of heat 
it diſſolves in oils, eſpecially thoſe of the mineral kind; 
and with theſe it yields ſolid and fluid compounds, 
which gives a green colour to ſpirit of wine, Rubbed 
with phoſphorus it does not prevent its inflammation ; 
but a yellow carthy matter is left behind. It ſeems al- 
ſo to give to white and red arſenic a great degree of 
fixity, ſo as cven to become vitreſcible in the fire; and 
this property it communicates alſo to cinnabar. When 
mixed and heated with powder of charcoal, it forms no 
liver of ſulphur, ” „ 


Sedative Salt COMBINED, 


I. With volatile alkali, The produce of this is a pe- 
ciiliar ammoniacal ſalt, which docs not cvaporate when 
thrown on burning coals, or otherwiſe intenſely heated, 
but melts into glaſs of a greyiſh colour, but tranſpa- 
ren!, which cracks when expoſed to the air; aud, on 
diſtolution in water, ſhoots into ſmall cryſtals, which 
appear to have loſt none of their alkaline baſis, It may 
be decompoſed by the acctors as well as the mineral 


acids, and by fixed alkalies and lime. 


2. With magneſia this acid ſhoots into irregular cry- 
ſtalline grains ſoluble in vinegar and acid of ants; in 


which 1:quids they cryſtallize like ſmal} needles joined 


logether at right angles. They are decompoſed by all 
other acids, and likewiſe by ſpirit of wine, In the 
fire, however, they melt calily without any decompoſi- 
tion; and in the dry way ſedative ſalt decompoſes all 
the earthy ſaltis formed by magncſia and any of the vo- 
latile acids. 


3. Mah pure earth of alum, ſedative falt forms a ſalt 


very difficult of ſolution, when one part of carth is 


ground with four times its weight of ſedative ſalt and 
water. The ſame kind of earth, mixed with half its 
weight of ſedative ſalt, forms a hard grey maſs, reſem- 
bling pumice ſtone ; part of which is ſoluble in water, 
and yields a mealy ſediment, together with ſome ſe— 
dative ſalt unchanged. EIU a 

3. With ſiliceous earth the ſedative ſalt does not unite 
in the moiit way; but, on melting one part of acid 
with two of this carth, we obtain a frothy, hard, grey- 
i/h-white maſs, from which, however, the acid may be 


again procured, 


5. Cold is not ated upon in the wet way by acid of 
borax ; nevertheleſs Rouſs obſerved, that when ſedative 
ſalt was melted with gold-Jeaf, it did not vitrify, but 
became frothy and hard, did not colour the flame of 
ſpirit of wine, and only a little of it was ſoluble in 
water in which ſedative falt had been cryſtallized. 


A 


C. 


A ſolution of borax in which ſedative ſalt was diſſolved, 
d did not precipitate gold. 

6. Platina is not precipitated from aqua-regia by ſe- 
dative ſalt. 

7. Silver is not affected by melting with an equal 
quantity of ſedative ſalt; but the latter is vitri- 
fied in ſuch a manner as to become inſoluble in 
water. | 

8. Mercury is not diſſolved either in the dry or wet 
way; but a ſolution of borax ſaturated with ſeda- 
tive ſalt precipitates it in a yellow powder from nitrous 
acid. 

9. With copper. On this metal ſedative ſalt acts but 
weakly, even when the ſolution is boiling hot ; ne- 
vertheleſs, as much of the metal is diſſolved, as gives 
a little white precipitate on the addition of fixed 
alkali ; but volatile alkali docs not throw down a 
blue precipitate, nor turn the ſolution of that co- 
| Jour. The ſolution of borax precipitates all ſolutions 


of copper in acids, and then the ſedative ſalt unites 


with the copper in form of a light green jelly, which, 
after drying, is of very difficult ſolution in water. 
Bergman ſays, it is of an agrecable green colour, which 
ic preſerves after being dried; and that, when expoled 
to the fire, it melts into a dark-red vitreous ſubſtance. 
Wenzel aſſerts, that by Jong continued trituration of 
copper filings with ſedative falt he obtained a ſolution 
of the metal, which yielded cryſtals on being cvaporat- 
ed. With twice its weight of copper in a covered cru- 
cible, an inſoluble vitreous maſs was obtained. 

10. Tin is not apparently acted upon by boiling with 
ſedative ſalt; nevertheleſs, the ſolurion becomes turbid 
on the addition of an alkali, By melting the calx 
with half its weight of ſedative ſalt, we obtain a black 
maſs like the dark coloured tin ore. By rubbing for 
a long time filings of tin with ſedative ſalt and water, 
and afterwards dipeſting the mixture with heat for one 

day, an hard, ſandy, and irregularly ſhaped ſalt was 
obtained, which, by diſſolution in water, yielded 
tranſparent, white, polygonous cryſtals; and a falt of 
of the ſame kind was obtained from the flag prodn- 


ced by melting equal parts of ſedative ſalt and tin 


ſilings. | 

T1, Lead is not ated upon directly; but, on adding 
a ſolution of borax to ſolutions of the metal in vitriolic, 
nitrous, marine, or acetous acids, the ſedative ſalt unites 
with the lead. One part of ſedative ſalt with two of 
minium gives a fine, greeniſh-yellow, tranſparent, and 

inſoluble glaſs. 

12. With iron. The acid of borax diſſolves this 
metal more caſily than any other, The ſolution is amber- 
colonred, and yields an ochty ſediment, with cluſters of 
yellow cryſtals containing a little iron. The metal is 
precipitated by borax from its ſolutions in vitriolic ni- 
trous, marine, and acetous acids, and the precipitates 
are ſoluble in ſedative ſalt. A ſolution of iron may 
alſo be obtained by melting this ſalt with iron filings, 
and lixiviating the maſs, 

13. Zinc commnnicates a milky colonr by digeſtion 
with ſolution of ſedative ſalt, By evaporation it affords 
a confuſed ſaline maſs, and a white earthy powder by 
precipitation with alkali. Flowers of zinc, melted 
with ſedative ſalt, form a light green inſolnble ſlap. 

14. Biſmuth, in its metallic ſtate, is not ated upon by 
ſedative ſalt, but is precipitated by borax from a mjx- 


| ſucceſs. 


n 
ture of vitriolic and marine acids, in form of a very Acid of bo- 


white powder, which keeps its colour when expoſed 7** and its 
g con. biuati- 


tions. 


to air, and melts in the fire to a white, tranſparent, an 
permanent glaſs, 

15. Regulus of antimony is not acted upon directly, 
but its calx is diſſolved when precipitated by borax 
from a ſolution in aqua-regia. 

16. White arſenic unites with ſedative ſalt either in 
the dry or moilt way, and forms a cryſtallizable com- 
pound, forming either pointed ramitications, or white, 
greyiſh, and yellowiſh ſaline powder. | 

17. On regulus of cobali the acid has no direct action; 
but borax precipitates it from its ſolution, and the 
calx melts with the ſalt into a flag of a bluiſh-grey _ 
colour; and this, by lixiviation and evaporation, affords 
a ſedative ſalt impregnated with cobalt, of a reddiſh 
white colour, and of a ramified form. 3 

18. Nickel is precipitated ſrom its ſolution, and the 
ſedative falt unites with it into a faline ſubſtance dith- 
cult of ſolution. e 

A variety of opinions have been formed concerning 
the nature of ſedative ſalt, M. Beanme and M. Ca- 
det particularly have made a great number of experi- 
ments on the ſubject; but as none of theſe have led to 
any certain concluſion, we ſorbear to mention them at 


. preſent. Thoſe of Mefirs Exſchaquet and Struve have 


indecd eſtablithed ſome kind of relation between the 


acids of borax and phoſphorus, and they have wade made to 
ſeveral attempts to analize the former, but with little determine 
The moſt remarkable of theſe experiments the nature 
1. They diſtilled, with a ſtrong ef the ſe. 
heat, two parts of phoſphoric acid evaporated to the dative ſalt. 


are the foilowing. 


conliſtence of honey, one of ſedative ſalt, and two of 
water. Towards the end of the diſtillation a very 
acid liquor was obtained; and the refiduum was a 
white carth, in quantity above three-fourths of the ſc- 
dative ſalt employed, and which, on examination, was 


found to be the ſiliceous earth ; the liquor which paſ- 


ſed over into the receiver being found to be the vo- 
latile phoſphoric acid, If, in this experiment, too 
much phoſphoric acid be added, a greaſy matter re- 
mains; and, if too little, a part of the ſedative ſalt 
will remain ondecompoſed. In their attempts to com - 
poſe borax, they combined phoſphoric acid with mi- 
neral alkali, the reſult of which was a compound re- 
ſembling borax in many reſpects. When expoſed 10 
the fire it melts into a very fuſible glaſs, which has a 
mild taſte, and ſeems neutral, but on expoſure to 
the air, becomes moiſt and acid, On being ſaturated 
with alkali a ſecond time and vitrified, it again deli- 
queſces and becomes acid; and the more frequently 
this operation is repeated, the greater is the reſem- 
blance it bears to borax. In this experiment they ſup- 


poſed that the alkali was decompoſed, and converted 


iuto an earth ſimilar to that of ſedative ſalt, 

With earthy ſubſtances the reſults were very re- 
markable. With earth of alum a cryſtallizable ſalt 
was obtained, which made paper burn with a green 
flame. Fixed alkali added to a ſolution of this ſalt 
precipitates an earth, and the ſalt then formed by 
cryſtallization reſembles borax in ſeveral properties,— 


In the dry way the earth of alum, with the phoſpho- 


ric acid, melts into a glaſs of the ſame ſuſibility as 
that of borax, and like it is fixed in the fire. The 
ſolution of this glaſs did not cryſtallize. Common 


clay 


x 
* 


2 
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Acid of clay dige ſted with phoſphoric acid produces ſilky cry- lin moſt have been miſtaken, when he affirms, that, Acid of 
amber. las 3 ſedative ſalt. When dried with their after detonation of this ſalt with nitre, he obtained a amber and 


mothet-water, theſe give a clear glaſs, which when reſiduum, which taſted like common ſalt, decrepita- its combi. 
united with mineral alkali, has the taſte of borax, ted in the fire, yielded cryſtals of a cubical form, pre. n. 


ſmells in the ſame manner, and has the ſame effect up- 


on metals. With lime, magneſia, and terra ponde- 


roſa, this acid produces fuſible glaſſes, inſoluble in 
water, and which communicate a green colour to 
flame, Earth of bones and ſelenite mixed with the 
acid give a White, hard, ſhining plaſs, like the beſt 
cryſtal, but fuſible as the glaſs of borax, and which 
continued flexible after it had ceaſed to be red-hor. 
Two paris of gypſum, with one of phoſphoric acid, 
gave a milk white glaſs fit for ſoldering metals and 
enameling, In theſe experiments, however, it muſt 
be remembered, that unleſs the heat be raiſcd very 
quickly, the phoſphoric acid will be evaporated before 
any fuſion takes place. 


VIII. Act of Amer. 


Ir was known to Agricola, that a particular kind 

of ſalt could be obtained from amber by diſtillation ; 

but neither he, nor any ſucceeding chemiſt for ſome 

time aſcertained its acid properties, On the contrary, 

ſome erred fo far as to imagine that it was a volatile al- 

Kili; but, about the beginning of the preſent century, 

its acidity began to be generally acknowledged, This 

property indeed diſcovers itſelf by the taſte, which is 

manifeſtly acid and empyreumatie, along with the pe- 

culiar flavour of amber, According to Scheele, alſo, 

the aqueons fluid which paſſes over in the diſtillation of 

amber, is an acid reſembling vinegar both in taſte and 

chemical properties; and which of conſequence ought 

not to be confonnded with the true acid of amber, 
1494 Which manifeſts qualities of a very different Kind, 

Methods The properties of ſalt of amber can hardly be in- 


of purily- veſtigated until it has been purificd ; for which, of 


ing the ſalt conſequence, various methods have been propoſed, 
amber. pott recommends cryſtallization, after having filtered 
the ſolution through cotton-wool, in order to retain 
the oil. Cartheuſer attempts the purification by diſ- 
ſolving the impure ſalt in ſpirit of wine, then diluting 
with ſix times its quantity of water, and cryſtallizing 
the ſalt, Others recommend ſublimation with com- 
mon ſalt or ſand, and Bergman with pore clay, 

The ſalt of amber diſſolves, by the aſſiſtance of heat, 
in nitrous and marine acids, and in the vitriolic with- 
out heat, In none of theſe combinations, however, 
does it either alter the diſſolving acids, or ſuffer any 
alteration itſelf, except that it becomes whiter; with 
nitre it detonates and flies off; and if the quantity of 
ſalt of amber has been greater than that, of nitre, the 
latter is alkalized. Stockar informs us, that it expels 
the marine acid from ſal ammoniac, and ſublimes be- 
fore that ſalt ; with which it does not form any union. 
When ſublimed from common ſalt, it does not alter the 
Jatter in any other reſpect than giving it a darker colour, 
It precipitates calcareous earth from its ſolution in vine- 

ar; and it decompoſes ſugar of lead; but the precipitate 
Ii ers from plumbum corneum, It does not prevent 
the ſolution of lead in the acids of ſca-ſalt and nitre ; nor 
do's it produce any ſulphurcous ſmell by calcination 
with charcoal, Hence it appears that it is neither a 
vitriolic, nitrous, nor marine acid; and M. Bourde- 


cipitated ſilver and mercury from the nitrous acid; and 
thence concluded that it was the ſame with acid of 


ſca-ſalt. It is very dear, as only about half an ounce 
can be obtained from a pound of amber, 


Acid of Amber conmBINED, 


1. With fixed vegetable alkali, By ſaturating ſalt of 
amber with the fixed vegetable alkali, and then ſlow- 
ly evaporating the ſolution, we obtain, according 40 
Wenzel, a light deliqueſcent ſaline maſs; but, accord- 
ing to Stockar, whole experiments are confirmed by 


thoſe of Mr Keir, the ſolution abovementioned affords 


ſhining white tranſparent cryſtals of a triangular priſ- 
matic figure, with the terminating points truncated. 
Theſe cryſtals readily diſſolve in water, deliqueſce in 
the air, and have a peculiarly bitter ſaline taſte. In 
the fire they decrepitate, melt, and remain neutral; 
though Wenzel has obſerved, that with an intenſe 
heat they are decompoſed and become alkaline, Theſe 
cryſtals do not change aqua ſortis into aqua-regia; and 
though they precipitate both the ſolutions of lead and 


ſilver, the precipitates are neither plumbum corneum 


nor luna cornea. 1 | 

2. With Mineral alkali, This combination produ- 
ces long three-ſided columnar cryſtals, intermixed 
with ſome that are foliared. Theſe cryſtals do not de- 
liqueſce in the air, and have a ſaline, bitter, and ſmoky 
talte, They are leſs ſoluble than common ſalt, and 
melt with more difficulty than niire. They do not 


become alkaline on burning coals, and, in their other 
properties, reſemble the former. 


3. With volatile alkali, This ſalt ſhoots into acicular 
cryſtals, having a ſharp, faline, bitter, and cooling 
talte; when heated in a ſilver ſpoon, they melt and 
evaporate entirely; in cloſe veſſels they ſublime. They 
do not precipitate ſolution of ſilver, nor change ſpirit 
of nitre into aqua-regis. A powerful antiſpaſmodic 
remedy is prepared from rectified fpirit of hartſhorn 
and ſalt of amber. . 
4. With lime, This ſhoots into oblong pointed cry- 
ſials, which do not deliqueſce in the air, and are ſo— 
luble with difficulty even in boiling water; nor, ac— 
cording to Mr Stockar de Neuforn, can they be de— 
compoſed by diſtillation either with acetous or marine 
acids, They detonate by diſtillation with nitrous acid; 
and are decompoſed, either in the moiſt or dry way, 
by the vitriolic. Wuen mixed with common ſal am- 
moniac in the dry way, they ſuffer a decompoſition ; 
the ſuccinated ammoniacal ſalt flying off and the com- 
bination of marine acid with lime remaining behind, 

5. With magueſia. This yields a white, gummy, 
frothy, ſaline maſs, which acquires a yellowiſh colour 
when dried by the fire; and, when cool, deliquates 
in the air. It is decompoſed by alkalies and lime, as 
well as by the vitriolic acid. | 
6. With clay. By uniting the acid of amber with 
an edulcorated precipitate of alum with vegetable al- 
kali, Wenzel obtained priſmatic cryſtals, which could 
not be decompoſed by alkalies. | 

7. With ſilver. The acid of amber has no effect on 


ſilver 


Pract ĩ ce. 


Acid of 


ſilver in its metallic ſtate ; but with its precipitate 


amber and forms thin oblong cryſtals, radiated and accumulated 
its combi- upon one another, from which the ſilver may be ſepa- 


nations. 


that volatile alkali produces a red precipitate, 


rated by alkalies, by quickſilver, and by copper. 
8. With copper. By a long dipeſtion of copper with 
acid of amber a green ſolution is obtained, which by 


mixture with common ſalt is rendered turbid, by vitri- 


olic acid white, and lets fall a green precipitate on the 
addition of fixed alkali. Wenzel, however, could not 
obtain this precipitation by alkalies. His ſolution 
yielded groups of green cryſtals, gave a cruſt of cop- 
per to zinc, and was precipitated by liver of ſulphur, 


9. With iron. Wenzel diſſolved a precipitate of this 
metal in acid of amber, and from the ſolution obtain- 
ed ſmall, brown, tranſparent, and ſtellated cryſtals. 

Zinc precipitated the metal, but not alkalics. 
a ſlighily coloured ſolution of metallic iron, Pott ob- 
tained, by means of alkali, a white precipitate, which 


ſoon became yellow, 
water upon it. | | 

10. With tin. Acid of amber diſſolves tin when 
precipitated by a fixed alkali ; and the ſolution yields 
thin, broad, and foliated tranſparent cryſtals. Alka- 
lies throw down but little from this ſolution ; liver of 
ſulphur more; and lead, iron, or zinc, nothing. 

11. With lead. Acid of amber whitens the ſurface 
of lead in its metallic ſtate, but does not diſſolve it; 
neither can lead be precipitated from its ſolutions in 
nitrous and marine acids by ſalt of amber, though this 
is denied by Pott. According to Stockar, however, 


aud at length green, by pouring 


it forms a white precipitate with ſugar of lead. This 


metal precipitated by an alkali, and diſſolved in acid 
of amber, forms long foliated cryſtals ly ing upon one 


another ; from the ſolution of which the lead may be 
' precipitated by alkalies in the form of a grey powder, 


and by zinc in its metallic ſtate, 3 

12. Zinc, in its metallic ſtate, is readily diſſolved by 
the acid of amber; aud by a combination with the 
precipitate formed by fixed alkali, we obtain long, 
ſlender, foliated cryſtals, lying upon one another. The 
ſolution lets fall a white precipitate on the addition of 
fixed alkali; but this is denied by Stockar, who ſays 


13. Biſmuth. 


was decompoſed by alkalies. Wenzel obtained, from 


a precipitate of biſmuth prepared by means of fixed 


alkali, ſmall, lender, foliated, and yellow cryſtals; 
which alkalies cannot decompoſe, though black pre- 
cipitates are thrown down by-lead and zinc. 


14. Regulus of antimony. Little or none of this ſe- 


mimetal, in its reguline form, is diſſolved in the acid 


of amber; but it attacks the precipitate made with 


fixed alkali. This ſolution is very copiouſly precipi- 
tated by liver of ſulphur, but not by alkalies. 

The combinations of this acid with gold, platina, 
nickel, arſenic, and manganeſe, have either been ſound 
impracticable, or not yet attempted ;. all thoſe above 
deſcribed are non-deliqueſcent, and part. with their 
acid when expoſed to the fire. The elective attractions 
of this acid, according to Bergman, are ſingular, as it 
adheres more ſtrongly, not only to terra ponde roſa and 
lime, but io magneſia, than to fixed alkali. 

On the origin of ſalt of amber, Mr Keir remarks, 


that © it deſeryes to be conſidered as a pure and di- 


From 


favour of the opinion. 


By means of heat, Stockar obtained 
a ſolution of this ſcmimetal in acid of amber, which 
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ſtint acid. No proofs have been adduced of its being 


a modification either of the marine or vegetable acids, amber and 
as Mr Corneite and M. Hermbſtadt have ſuppoſed. **5 combi- 


The former, having diſtilled ſpirit of ſalt with oil of 
lavender, obtained an acid which ſmelled like ſalt of 


amber, but on examination was found to retain the On the na- 
He alſo relates, that, ture of the 
when purifying a conliderable quantity of the ſalt of acid of am- 


properties of the muriatic acid, 


amber which he had prepared himſelf, ſome ſea-ſalt 
was ſeparated, which in the diſtillation had ariſen along 
with it. But this obſervation cannot be juſtly applied 
to ſhow any reſemblance betwixt theſe two, any more 
than the ſmell in the former caſe could ſhow an analo- 
gy betwixt 1t and ojl of lavender. This mixture of 
ſca- ſalt with acid of amber, however, may readily ex- 
piain the miſtake of M. Bourdelin be mentioned, 
M. Weſtrumb and M. Hermbſtadt have both laboured 
in vain to convert the acid of amber into acids of ſu— 


| gar and tartar by frequent diſtillations with ſpirit of 


nitre ; and their want of ſucceſs confirms the account 
already given, that the acids of niire and amber have 


583 
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nations. 
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no action upon each other, farther than that the for- 
mer is phlogiſticated or changed into red fames, and 


the latter becomes whiter, Nevertheleſs, if Mr Schecle's 
obſervation of the identity of the acid liquor, which 
comes over in the diſtillation of amber with acetous 
acid, holds good, we ſhall have the beſt reaſon yet 
given to aſcribe the origin of this acid to the vegetable 
kingdom; and when we conlider the very different 
properties that are aſſumed by the vegetable acids, 


no reaſon can be drawn from the diverſity of its pro- 
perties with thoſe of other vegetable acids, againſt its 
having 2 common origin with them. Indeed the na- 


which, however, are convertible into one another, 


tural hiſtory of amber, its ſimilarity to gums and re- 


fins, and its involved inſects, afford other arguments in 


IX. Acid of Asie. 
M. Berthollet remarks upon Mr Scheele's pro- 


dephlogiſticated air is expelled from the acid. M. 
Pelletier has found another method of procuring the 
arſenical acid, He mixes common white arſenic with 
nitrous ammoiuac, and diſtils the mixture, At firſt 
phlogiſticated nitrous acid paſſes over, then the yola- 
tile alkali, and laſtly the arſenical acid remains in the 
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| { / M. Velle- 
ceſs, that during the operation a great quantity of tier's me- 


thod of 


cal acid. 


retort in form of a vitreous maſs, which deliqueſces 


into a very denſe acid liquor, reddening ſyrup of vio- 
lets, and efferveſcing with alkalies. Mr Macquer had 
formerly deſcribed this proceſs, and obſerved, that the 
nitrous acid paſſes over firſt, and then the volatile al- 
kali; but was of opinion that the reſiduum was no- 
thing but arſenic. He mentions a detenation which 
took place in his experiment; but nothing of this kind 
was obſerved by M. Pelletier: he only informs us, 
that the nitrous acid was driven over with great vio- 
lence, while that of arſenic united with the volatile al- 
kali, M. Berthollet, who has endeavoured to aſcer- 
tain the weight gained by the converſion of ſulphur, 
phoſphorus, and arſenic, into acids, determines that 
of arſenic to be about one-ninth of the whole. At the 
ſame time he obſerves, that this additional weight does 
not diſcover the whole weight of the air contained in 


—ͤ— 


procuring 
the arſeni- 
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the arſenic, 2s it had that neceſſary to convert it into 


molybdæua calx before the operation of converting it into an acid 
was begun, On the other hand, M. Bergman aſſerts, 


1497 
M. Lelle- 


that one-fifth of white arſenic is phlogiſton, and that 
this calx is converted into acid merely by being depri- 
ved of its phlogiſton. Thus the fall related by theſe 
two celebrated chemiſts differ enormouſly from one 
another; M. Berthollet affirming that the arſenic gains 
a ninth of its original weight in the proceſs of acidi- 
fication ; and M. Bergman, that it / % a fifth part of 
the ſame, M. Berthollet endeavours to reconcile this, 
by ſuppoſing that Bergman had employed marine acid 
for the preparation of his arſenical acid, which is well 
known to cary off with it ſome part of moſt of thoſe 
ſubſtances with which it is capable of combining ; and 
to this he attributes the loſs of weight in Bergman's 
proceſs. 


IX. Acid of Moth. 


Tux opinion of M. Bergman concerning the metal- 


ticr's expe· lic nature of the acid of molybdæna has obtained ſome 


riments, 


confirmation from the experiments of M. Pelletier. 


He was not able indeed to obtain any regulus ; but by 


means of oil alone he procured, by two hours vehe- 


ment heat, a ſubſtance ſlightly agglutinated with a 
metallic luſtre, containing {mall round grains of a grey 


metallic colour, very viſible by the help of a magnitier. 
Theſe he ſuppoſes to have been a true regulus of mo- 
Iybdæna; which he found to poſleſs the following pro- 
perties. 1. It is calcinable by fire into white calx. 
2. It detonates with nitre, and the reſiduum is a calx 


of molybdæna united with the alkali of the nitre. 3. It 


is converted into a white calx by means of nitrous 
acid, 4. It yields inflammable air when treated with 


alkalies in the dry way, and forms peculiar compounds 


with them. 4. It forms regenerated molybdæœna with 
ſulphur. 6. It unites, and forms peculiar ſubſtances 
with metals. By uniting it with filver, iron, and 
copper, we have friable reguline maſſes; and refractory 
powders with lead and tin. | 

Our author, in conſequence of his experiments, con- 
ſiders molybdæna as a metallic ſubſtance mineralized 
by ſalphur ; and the earth called the acid of molyb- 
dna as a calx much dephlogiſticated, which has re- 
tained part of the air contained in the nitrous acid. 
He obſcrves likewiſe an analogy betwixt molybdzna 
and antimony in their chemical reſults. Both of them 
yield vitrifiable argentine flowers by ſimilar operations, 


and both are changed into white earths by nitrous 
acid; but they differ in the two following reſpects. 
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Propertics 


of tungſten» the following account of it. 


1. The latter eaſily gives a fuſible regulus; but the 
molybdzna ſcems to be the moſt re fractory of all the 
ſemimetals. 2 The calx of regulus of antimony is 
ſoluble by alkatics in the moiſt way, but that of mo- 
lybdazna is not. | 


Xx. Acid of Tuncsren or WoLFRAm. 


Ma LuyART, who has examined this mineral, gives 

1. It is infuſible by the 

blow-pipe, though the angles of the pieces into which 

it is broken are thereby rounded. 2. It efferveſces 

with microcoſmic ſalt, and melts before the blow-pipe 

into a reddiſh glaſs. 3. With borax it efferveſces ; 
2 


and nitrous vapours aroſe, 


into a reddiſh glaſs; by the internal flame into a green- 


iſh one, 4. Heated by itſelf in a crucible, it ſwelled, 


Practice. 


and by the out ward flame of the blow-pipe is changed Acid of 


tungſten, 
— 


became ſpongy, ſemivitrified, and was attracted by 


the magnet. 5. With an equal part of nitre it deto- 
nated, or boiled op with a blue flame round the edges, 
The maſs was ſoluble in 
water, and let fall a white precipitate with acid. 5. It 
melted readily with fixed alkali, leaving a kind of black 
matter in the crucible, and a ſmaller quantity of 
lighter coloured ſubſtance on the filter. Theſe reſi- 
duums ſhowed a mixture of iron and manganeſe. 6. 
With nitrous acid the filtered ſolution let 2 a white 
precipitate, at firſt ſweet, but afterwards bitteriſh and 
ſharp, and which cauſcd a diſagreeable ſenſation in the 
throat; and the acidity of the ſolution of it was ma- 


nifeſt, by its turning the tincture of turnſole red. 


Having examined the ſubſtance by means of liquids 


in Mr Scheele's way, they obtained the ſame yellow 


powder which he had characterized as the acid of 
tungſten, along with a very ſmall reſiduum, which ap- 


peared to contain a mixture of tin, Proceeding far- 


ther in the analyſis, they found that wolfram is com- 
poſed of manganeſe, calx of iron, the yellow matter 


called the acid of tungſten by Bergman and Schecle, 
with a very little mixture of quartz and tin, and which 
they conſidered as accidental, | | 

They now proceeded to examine the yellow matter, 
ſuppoſed by the two celebrated chemiſts juſt mention- 
ed to be a {imple acid ſalt, but which turned out very 
different on their inquiries. In order to procure a 
quantity of it, they melted {ix ounces of wolfram with 
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Of the yel- 
low matter, 
called its 
acid by Mr 
Scheele. 


as much vegetable alkali, diſſolved the mixture in di- 


{tilled water, filtrated the liquor, and evaporated it to 


dryneſs, 
which, when dry, they poured nitrous acid, and ſet 


Thus they obtained a white alt ; upon 


it to boil in a ſand-bath; by which operation it be- 


came yellow. They then decanted the liquor, pour- 


ing freſh acid upon the reſiduum; and repeated the 
operation a third time in order to deprive it of all the 
alkali. The remaining powder was then calcined in a 
cupelling furnace under a muffle, when it came out 
quite pure and yellow. The properties of it were 
then found to be as follow. 1. It is entirely inſipid, 
and of the ſpecific gravity of 6.12. 2. Before the 
blow-pipe, it continues yellow in the exterior flame 
even though pnt on charcoal; but grows black and 
ſwells, though it does not melt, in the internal flame, 


3. In the internal flame it forms a blue tranſparent 


glaſs with microcoſmic ſalt. The colour vaniſhes in 
the external flame, but appears again in the internal 
one ; but by a continuance of this operation, it at laſt 
loſes its colour ſo mach that it cannot be recovered. 


4. It efferveſces, and forms a 'browniſh yellow tranſ- 


parent plaſs with borax, which keeps its colour in 
both flames. 6. When triturated with water, it forms 
an emulſion which paſſes through filters without be- 
coming clear, and continues a long time withont any 
depoſition. 7. It is inſoluble in acids, but diffolves 
readily inthe vegetable alkali both in the moiſt and dry 
way; though the produce has always an exceſs of alkali. 
8. On adding nitrovs acid in greater quantity than 
what is neceſſary to ſaturate this exceſs, a white pow- 
der falls, which is the ſame with the acid of tungſten diſ- 
covered by Mr Scheele; but which Meſſrs Luyarts will 


nor 


Prat ice. 


Acid of 
ſten. 
tung ; 
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rable from 
tangſten. 


not allow to be a ſimple acid, though they admit that 
it contains one ; and affirm, that its propertics are va- 
rious according to the circumſtances of its precipita- 
tion. The properties of it, as deſcribed by them, are 
the following, 1. It is fuſible before the blow-pipe, 
exhibiting the ſame phenomena as the yellow matter. 
2. By calcination in a little pot or teſt, it emits the 
ſmell of nitrous acid, and turns yellow; but, on cool- 


ing, remains white, inſipid, and inſoluble ; and this 


reſiduum melts by itſelf before the blow-pipe. 3. A 
yellow colour is produced cither by vitriolic or marine 
acids; and the filtrated liquor affords a neutral ſalt 
with baſis of fixed alkali, according to the nature of 
the acid employed, If the vitriolic acid is employed, 
and the operation performed in a retort, a quantity of 
nitrous acid paſſes over. 4. If, inſtead of pouring the 
acid on the ſalt, it be poured upon its ſolution, no pre- 
cipitate will be formed, not even by making the liquor 
boil, if the quantity of acid is ſmall; only the ſolution 
loſes its ſweet taſte, and acquires more bitterneſs. On 
pouring on a large quantity of acid, and cauſing the 
liquor boil, a yellow precipitate is formed in every 
reſpect ſimilar to the yellow matter ſo often mentioned. 
5. This falt is completely diſſolved by the boiling with 
vinegar, On leaving the ſolution to cool, a white 
waxy matter adheres to the ſides of the veſſel; which 


being waſhed and kneaded with the fingers, forms an 
adhelive maſs like bird-lime, having a fat and greaſy 


taſte, By expoſure to the air it acquires a dark grey 
colour, loſes its adheſive property, and becomes bitter. 
It diſlolves in water; and gives at firſt a ſweet, then a 
bitter taſte, making the tincture of turnſole red. 6. 
On evaporating the alkaline ſolution to dryneſs, pour- 


ing acetous acid upon the reſiduum, and then _— 


it boil, the greater part of the reſiduum, was diſ- 


ſolved, and on cooling afforded feathery cryſtals. Theſe 


when edulcorated had a ſweet taſte, though leſs ſtrong ſalts of lead and copper; and with lime- water i, ap 


FX. 


than that of the former ſalt, which afterwards be- 
came bitter, Their ſolation turned blue paper red ; 
was precipitated, and became like an emulſion with ſpi- 
rit of wine; and the reſiduum, which did not diſſolve, 
appcared to be of the ſame nature, The cryſtals diſ- 
ſolved in freſh acetous acid, and communicated a blue 
colour to the acid; but this gradually diſappeared on 


cooling, and a glutinous matter was depoſited on the 


ſides of the veſſel, which had the properties of the 
former ſubſtance of that ſort, If, in place of letting 


the ſolution cool, it ſhould be kept boiling, the blue 


colour diſappears, and nothing is precipitated. By ad- 


_ ding ſpirit of wine when the liquor is almoſt evapora- 


ted to dryneſs, a white powder 15 precipitated ; which 
after being edulcorated with freſh ſpirit of wine, taſtes 
exccedingly bitter, and is very ſoluble in water. This 
ſolution, however, does not redden blue paper, nor 
make a bluc with vinegar. With vitriolic acid its 
ſolution is blue; with vitriol of copper it forms a white 


precipitate, All theſe falts, by calcination, firſt be- 


come blue, then yellow, and laſtly white, 7. On 
pouring a quantity of lime-water upon the ſolution of 
the precipitate formed by the nitrous acid, as well 2s 


on thoſe obrained by the acetons acid, white precipi- 


tates were formed, all of which were a true regenera- 
ted tungſten. Having aſterwards impregnated the li- 
quors with fixed air, and boiled them in order to pre- 


cipitate the lime more completely, they found in the 
VOI. IV. 


CHEMIST R V. 


585 


ſolutions, aſter they were filtrated and evaporated to Acid of 
dryncſs, neutral ſalts formed of the precipitating acids, tungſten. 


Joined with alkaline and calcarcous baſes. 
ved, that both alkali and acid were concerned in the 
precipitation, 8. On pouring the vitriolic ſolutions of 
iron, copper, and zinc, aswell as that of marine mercu- 
rial ſalt, alum, and Pruſſian alkali, upon the ſolution 
of the precipitate formed by the nitrous acid, no pre- 


cipitation enſues, and the acetous ſalts of copper and 


lead give white precipitates ; but the Pruſſian alkali 
forms no precipitate with the acetous ſalts. Hence it 
appears that this ſalt is not a ſimple acid, but rather 
a falt compoſed of the yellow matter, fixed alkali, and 
the precipitating acid ; and its compoſition appears 
more fully trom the following experiments with the 


volatile alkali. 


1. The yellow powder diſſolves entirely in volatile 
alkali, but without any perfect ſaturation taking place; 
and the alkali always prevails. 2. The ſolution being 
ſet in a ſand-bath, producedneedle-like cryſtals, which 


had a ſharp bitter taſte, exciting a diſagrecable ſen- 
ſation in the throat. 


were cryſtallized had the ſame propertics. 3. Having 
repeated this operation with different quantities of the 


ſame cryſtals, leaving ſome longer on the fire than 
others, ſolutions were obtained, whoſe acidity was in 


proportion to the time they had remained on the fire; 
but during the operation they all emitted the ſmell of 
volatile alkali. By calcination this alkali was entirely 
diſſipated, and the reſiduum was a yellow powder, per- 
fectly ſimilar to that with which t 
gun. On making uſe of a retort for the operation, 
the remaining powder was blue. 4. This ſalt precipi- 
tates the vitriolic ſalts of iron, copper, zinc, and alum, 
calcareons nitre, marine mercurial ſalt ; the acctous 


rates tungſten. The vitriolic acid decompoun 
and forms a blue precipitate ; the nitrous and marine 


acids produce a yellow; but no precipitate is occaſion- 


ed by the Pruſſian al kali. | 


Having poured nitrous acid ypon a portion of the 
ſolution with exceſs of alkali, a white powder was pre- 


_ cipitated, which, after-:eduleoration, had a taſte at firſt 


ſweet, but afterwards ſharp and bitter, and its ſolution 
turned the tincture of turnſole red. This, on exami- 
nation, appeared to be à triple ſalt formed of the 


_ powder, volatile alkali, and the precipitating 
acid. | | 


Ihe following experiments realize the conjecture of a 


Bergman, that the acid of tungſten is the baſis of a 
particular ſemimetal. 


This pro- 


Their ſolution turned the tinc- 
ture of turnſole red, and the liquor from which they 


operation was be- 


1501 - 


kind of 
ſemimetal 
procurable 


I. © Having kept 100 grains of the yellow powder 2 1 


(ſays M. Luyart) in a Zamora crucible well covered, 


and ſet the whole in a ſtrong fire for half an hour, it 


became a ſpongy maſs of a bluiſh black colour, the 
ſurface of which was cryſtallized into fine points, like 
plumoſe antimony, and the inſide compact, and of the 
ſame colour. 


by the fingers ; and, when ground, was reduced to 
a dark-blue colour, 


2, © Having mixed 100 grains of the ſame powder 


with 100 of ſulphur, and put the mixture in a Zamo- 
ra crucible on a ſtrong fire for a quarter of an hour, it 
came ont a dark-blue maſs, which was eaſily broke by 

4 E. | = 


It was too hard to be broken in pieces 
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the fingers; and the inſide preſented a cryſtallization 


tungſten, like needles as the laſt, but tranſparent, and of the 
——— color of a dark lapis lazuli. 


This maſs weighed 42 
rains, and when placed on burning coals yiclded no 
{ell of ſulphur. | 

2. © Having put another 100 grains of this powder 
into a Zamora crucible, provided with charcoal, and 
well covered, and placed it in a ſtrong fire, where it 
remained an hour and a half, we found, on breaking 
the crucible after it was cool (4), a button, which fell 
to powder between the fingers, Its colour was dark 
brown; and on examining it with a glaſs, there was 
ſeen a congeries of metallic globules, among which 
ſome were the bigneſs of a pin's head, and when broke 
had a metallic appearance at the fracture in colour like 
ſtcel. It weighed 60 grains: of courſe there was a di- 
minution of 49. Its ſpecific gravity was 17.6. Hayin 
calcined part of it, it became yellow, with 434 increaſe 
of weight, Having put one portion of this ſubſtance 
powdered, in digeſtion with the vitriolic acid, and 
another with the marine acid, neither of them ſuffe red 
more diminution than „, of their weight; then de- 
eanting the liquor, and examining the powder with a 
glaſs, the grains were {till perceived of a metallic a- 
ſped. Both the acid liquors gave a blue precipitate 
with the Pruſſian alkali, which let us know that the 
{mall diminution proceeded from a portion of iron 
which the button had undoubtedly got from the pow- 
der of the charcoal in which it had been ſet. The ni- 


trous acid, and aqua-regia extracted likewiſe from two 


other portions the ferruginous part; but beſides, they 
converted them into yellow powder, perfectly ſimilar 
to that Which he uſed in this operation. 

1 « Having put 100 grains of gold and fifty of the 
yellow powder in a Zamora crucible furniſhed with 


charcoal, and kept in a ſtrong fire for three quarters 


of an hour, there came out a yellow button which 
crumbled in pieces between the fingers ; the inſide of 
which ſhowed grains of gold, ſeparated from others of 
a dark-brown colour. This demonſtrated there had not 
been a perfect fuſion and likewiſe that this ſubſtance 
was more refractory with gold, ſince the heat which it 
endured was more than fuſficient to have melted it. 
The button weighed 1 39 grains; of courſe there was a 
diminution of 11 grains. Having put this button 
with lead in the cupelling furnace, the gold remained 
pure in the cupel; but this operation was attended 
with conſiderable difficulty. | 

5. © Having made a mixture of platina and yellow 
powder in the preceding proportions, and expoſed it 
to a ſtrong fire, with the ſame circumſtances, for an 
hour and a quarter, it produced a button which crum- 


bled with eaſe between the fingers, and in which the 


grains of platina were obſerved to be more white than 
uſual, and ſome of them changed ſenſibly in their fi- 
2. This button weighed 140 grains, and of con- 
quence there had been a loſs of 10 grains. When 
calcined, it took a yellow colour, with very little in- 
creaſe of weight ; and after waſhing it to ſeparate the 
platina, there remained 118 grains of a black colour, 


in weight or colour; for it neither grew yellow, nor 
took the brown colour ofthe platina, but kept the ſame 
blackneſs as before it was calcined. It muſt be attend- 
ed to, that in the waſhings there was not ſo much 
care taken to collect all the platina as to deprive it of 
the yellow colour, and for this reaſon the water car- 
ricd off part of the fine black powder: and conſcquent- 
ly the increaſe which the platina preſerved, after being 
waſhed and calcined the ſecond time, ought to be com- 
puted more than the 18 grains which it ſhowed by its 
weight. | Yo | 
« Having mixed the yellow powder with other me- 
tals in the preceding proportions, and treated them in 
the ſame manner, the reſult was as follows : | 
6. © With filver it formed a button of a whitiſh-brown 
colour, ſomething ſpongy, which with a few ſtrokes 
of a hammer extended itſelf eaſily, but on continuing 
them ſplit in pieces. This button weighed 1 42 grains, 
and is the moſt perfect mixture we have obtained, 
except that with iron. . 1 
7. With copper it gave a button of a copperiſh 
red, which approached to a dark brown, was ſpongy, 
and pretty ductile, and weighed 133 grains. 
8. With crude or caſt-iron, of a white quality, it 
gives a perfect button, the fracture of which was com- 


pat, and of a whitiſh brown colour: it was bard, 


arſn, and weighed 137 grains. 
9. With lead it formed a button of a dull dark- 


brown, with very little luſtre ; ſpongy, very ductile, 


and ſplitting into leaves when hammered: it weighed | 
127 grains. 5 36 e 
10. The button formed with tin was of a lighter 


| brown than the laſt, very ſpongy, ſomewhat ductile, 


and weighed 138 grains. 


11. That withantimony was of a dark-brown co- 
lour, ſhining, ſomething ſpongy, harſh, and broke in 
pieces caſily: it weighed 108 grains. . 

12. That of biſmuth preſented a fracture, which, 
when ſeen in one light, was of a dark. brown colour, 
with the luſtre of a metal; and in another appeared 
like earth, without any luſtre: but in both caſes one 


could diſtinguiſh an infinity of little holes over the 


whole maſs. This button was pretty hard, harſh, and 


weighed 68 grains. 

13. With manganeſe it gave a button of a dark 
blaiſh-brown colour and carthy aſpect; and on exa- 
mining the internal part of it with a lens, it reſem- 
bled impure drops of iron: it weighed 107 grains.“ 


XI. Acid of Ants. 


ETMULLEK is among the firſt authors who mentions 
the exiſtence of this acid, and ſpeaks of obtaining it 
by diſtillation. Nothing of its properties, however, 
was known, until Margraaf undertook to examine it; 
of whoſe experiments we have an account in the 
Memoirs of the Berlin Academy for 1749. Since his 
time a number of chemiſts have proſecuted the ſubject 


to 


„ 


(a) © The firſt time we made this experiment, we broke the crucible without letting it cool entirely; and 
as ſoon as the matter was in contact with the air, it took fire, and its dark brown colour turned inſtantly yel- 


bow.” 


Practice. 
Having placed this portion again to calcine over a Acid of 
ſtrong tire in a muffle, it ſuffered no ſenſible alteration tungſten, 


m_ , TREE 


Acidof to a conſiderably greater length; but Mr Keir prefers 

ants. the reſearches of Aryidſon, Bucholiz, and Hermbſtadt, 
— to thereſt. ITT ; 

The acid in queſtion isa natural juice which the in- 

ſects diſcharge when irritated, and which is very pun- 

gent to the ſmell as well as taſte. Thus it may in- 

ſtantly be perceived on turning up an ant-hill in {pring 

14e or ſummer. The formice rubre of Linnzus are thoſe 

Difcrent inſects which have hitherto ſupplied this acid. Mr Ar- 

methods of yidſon adviſes to collect them in the months of June 

obtaining and July, by lay ing ſome ſmooth ſticks upon an ant- 

this acid. hill; which being then diſturbed, the ants will run 

upon the ſticks in 105 numbers, and may then be 

ſwept off into a veſſel containing water until it be full. 

Hermbſtadt collects them in the ſame manner, but into 

a dry bottle, to avoid the evaporation of the ſuper- 

fluous liquid. Bucholtz having moiſtened the inſide 


of a narrow necked glaſs bottle with honey and water, 


ſank it into a diſturbed. ant-hill until the mouth was 


leyel with the ground; on which the inſets, allured 
by the ſmell of the honey, went into the bottle, and 


could not get out. | 
For obtaining the acid, Margraaf employed diſtil- 
lation, with the addition of freſh water. Thus he ob- 
tained, from 24 ounces of freſh ants, 11 ounces and 
two drachms of acid, ſome volatilealkali, empyreuma- 
tic oil, and a reſiduum containing earth and fixed ſalt. 
Arvidſon made uſe of two methods: One conſiſted in 
diſtilling the ants when dry; from a pound of which, 


in this ſtate, he obtained eight ounces of acid beſides 


the empyreumatic oil. His other method was to in- 
cloſe, in a piece of linen, the ants previouſly cleaned 
by waſhing in water, then to pour boiling water upon 
them, and to repeat the operation until it could cx- 
tract no more acid; which is then obtained by ſqueezing 


the linen, mixing all the liquors, and filtering them. 


Thus from a pound of ants he obtained a quart of acid 
liquor, which taſted like vinegar, but was ſpecifically 
heavier. By diſtillation Hermbſtadt obtained from a 


pound of dry ants ten ounces and a half of yellow em- 


pyreumatic liquor, which did not taſte more ſtrongly 
acid than the ſpirit obtained by diſtilling wood, on 
which ſwam three drachms of a brown fetid oil, in all 
reſpects like that of hartſhorn, * In the retort was left 
a black reſiduum weighing one ounce ſix drachms, 
which exhibited ſigns of containing volatile alkali. By 
diſtilling a pound of ants with three of water, according 
to Mr Margraaf's method, he obtained an acid liquor 
and ſome oil in the receiver; and from the ſurface of 
that which remained undiſtilled, he collected a drachm 
and an half of fat oil. 1 E. 
The ſpecific gravity of the acid liquor obtained by 
Mr Arvidſon's maceration was 1,0011 ; that of the 
ſame liquor, when diſtilled, 1.0075; and of the acid 
concentrated by freezing, 1.0453. According to 
Bucholtz, the acid liquor thus obtained by macera- 
tion did not grow in the leaſt mouldy in the ſpace of 
four weeks; during which it was allowed to reſt in 
order to free itſelf perfectly from the impurities it con- 
tained, Mr Hermbſtadt, however, prefers Margraaf's 
method of diſtillation to that of Arvidſon's macera- 
tions, not only as being a more perfect analyſis, but as 


leſs laborions ; though he finds fault alſo with Mar- 


graaf's method, as diluting the acid too much, and al- 
tering it ſo that it has not the ſmell of living ants. He 


totally diſapproves of the method of diſtilling dried Acid 
ants, as the acid is thus in a great meaſure decom- ants. | 
poſed, and the remainder united with much oil. To Ya” 


avoid all theſe inconveniences, he contrived another 
method, namely, to expreſs the juice ofthe inſets ; by 
which means he obtained at once a concentrated liquor 
fit for diſtillation. In this way he obtained from tv 0 
pounds of dried ants 21 ounces and two drachms of 
juice, which had a pungent and highly acid ſmell, re- 
ſembling the vapours of fluor acid; in taſte reſembling 
concentrated vinegar and acid of tartar ; to which laſt it 
r be compared for ſtrength of acidity, By di- 
ſtilling eight ounces of this expreſſed liquor, he ob- 
tained ſix ounces and a half of clear acid, equal in 
ſtrength to a very concentrated vinegar. 


The acid, when thus procured in purity, has a pun- Properties 
gent, not unpleaſant ſmell, a ſharp, cauſtic taſte, and of the pure 
an agreeable acidity. It reddens blue paper, ſyrup of acid. 


violets, and litmus ; blackens the vitriolic acid, and 


converts part of it into a ſulphureous vapour. It is al- 


ſo decompoſed by diſtillation with nitrous acid. Spirit 


of ſalt likewiſe, when dephlogiſticated, decompoſes it, 


but not in its ordinary ſtate. It does not form ſulphur 
by an union with phlogiſton, but produces inflamma- 


ble vapours by ditſolving iron or zinc. By the aſ- 


{iſtance of a gentle heat it diſſolves ſoot, but oils with 
much more difficulty, and powder: of charcoal not at 

all. It does not unite with vitriolic ether; but in di- 
ſtilling a mixture of this acid with ſpirit of wine, Mr 
Arvidſon ſaw ſome traces of an ether, ind M. Bu- 
choltz perfectly ſucceeded in making an ether by means 
of it. It unites with fixed alkali, forming, according 
to M. Margraaf, a ncutral ſalt, conſiſting of oblong de- 
liqueſcent cryſtals, from which very little acid could 
be procured by diſtillation per ſe, but on adding con- 

centrated oil of vitriol, a very ſtrong and pure acid was 
obtained ; from a mixture of which with ſpirit of wine, 
M. Bucholtz readily obtained a true ether, With 
mineral alkali it forms deliqueſcent foliated cryſtals of - 
a ſaline bitter taſte, and ſoluble in twice their weight 
of water. With volatile alkali it forms an ammonia» 
cal 5 wk ; which, according to Arvidſon, cannot be 


| brought into a dry ſtate; but Mr Arvidſon ſays he 


has obtained cryſtals from it, though very thin and 
deliqueſcent. Margraaf obtained dry cryſtals by uni- 
ting this acid, with chalk or coral; and Arvidſon ob- 
ſerves that this ſalt is tranſparent, cubical, or rhom- 
boidal, nondeliqueſcent, ſoluble in eight parts of water, 
of a bitter taſte, and inſoluble in ſpirit of wine. No 
acid can be obtained from it by diſtillation per /e. From 
a ſolution of magneſia in this acid, Mr Arvidſon ob- 
tained ſome faline particles by depoſition, and after- 
wards an effloreſcence of tranſparent falt riſing round 
a ſaline maſs. This ſalt had ſcarcely any taſte, was 
ſoluble in 13 parts of water, and inſoluble in ſpirit of 
wine. With ponderous carth the acid formed a clu- 
ſter of bitter needle-like cryſtals, which did not deli- 
queſce, were ſoluble in four times their quantity of 
watcr, inſoluble in ſpirit of wine, and when burnt gave 


out a_ ſmell like that of burnt ſugar, leaving a coal 


which efferveſ ed with acid. It unites with diffi- 
culty to. the earth of alum, and can ſcarcely he 
ſaturated with it. It does not precipitate filver, 
lead, or mercury, from their ſolution in nitrous 
acid ; whence it ſeems to have no affinity to the ma- 

| 4E 2 rine 
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Acid of rine acid: and 25 it docs not precipitate lime from the 
«pics marine acid, it ſcems to have as little with the vitriolic. 
"16.4 From hisexperiments, however, Margraaſconcluded, 


Hs an an- that the acid of ants, in many reſpects, though not in 
airy with all, has à great affinity with the acewus acid. From 
the acetous this it is diſtingaiſhed by forming ditterent compounds, 


acid. and likewiſe by having different affinities. It diſ- 
lodges the acctous acid alſo in all inſtances, and the 
arſcnical acid from cobalt and nickel. It has a great- 

r505 cr attraction for fixed alkalies than for lime. 
lis effedts As a ſolvent it acts but weakly upon copper; not 


on metals, at all, or very little, on ſilver, lead, tin, regulus of an- 
timony, or biſmuth, but ſtrongly on iron or zinc. It 

diſſolves, however, the calces of copper, filver, zinc, 

and lead, without affecting thoſe of tin, regulus of an- 

timony, or biſmath. The calx of quickſilver, accord- 

ing to Margraaf, is revived by it. According to Ar- 

vidſon, it cryſtallizes with iron, zinc, or lead; does 


not act upon the regulus of antimony, of arſenic, co- 


balt, or nickel; though it difſolyes their calces as 
well as the precipitate of manganeſe, Gold, mercury, 


and the calx of platina, are not affected by it; but it 


cryſtallizes with thoſe of copper, ſilver, lead, biſmuth, 
and mercury, ** 

In its ſtrength of attraction, the acid of ants ex- 
1566 ceeds thoſe of vinegar, borax, and the volatile ſulphu- 
Acid pro- reous and nitrous acids. luſects armed with ſtings, 
cured from as bees, waſps, and hornets, are likewiſe ſaid to diſ- 
various in- charge a very acid juice when irritated ; and Mr Bon- 
ſcas. net has obſerved a very ſtrong acid ejected by a cater- 
pillar which hediſtinguiſhes by the nameof gran de che- 
 nille du faule a queu F 4599 None of theſe, however, 

have been as yet particularly examined, 


XII. Acid of AePLESs. 


Tn ar the juices of unripe fruits contain ſome kind 


of acid has been univerſally known, and attempts to 

inveſtigate the nature of it have been made ſome time 
ro Ago: but it is to Mr Schecle that we owe the diſco- 
Acid of ei- very of the particular acid now treated of, He had 
trens how obſerved that the juice of citrons contained a Jen 
procured. Jar acid; which, by being united with lime, formeda 
= ſalt very inſoluble in water; and which therefore by 
means of lime could be readily ſeparated from the 
mucilaginous part of the juice, By adding vitriolic 


acid to this compound of lime with the acid juice, al- 


moſt in the ſame manner in which he uſed to procure 


the acid of tartar, the lime was again ſeparated, and 
the pure acid of citrons obtained. Proceeding in the 


ſame manner with other fruit, he found that an acid, 
agreeing in every reſpe& with that of citrons, could 
be procured from the juice of the ribes groſſularia. 
Examining the juice which remained after the ſe- 
aration of * the former acid from the citrons, he 
3 that it ſtill contained another acid; which being 
ſaturated with more calcareous earth, formed a ſalt 


1503 eaſily ſoluble in water, and therefore remained ſuſpend- 

Another ed in the juice. To ſeparate this new ſalt, he added 

8 ſome ſpirit of wine, by which the ſalt was precipita- 
red rom 


ted; but finding that it ſtill contained much gummy 
matter, he judged that it would be proper to attempt a 
ſeparation of this gum before he precipitated the ſalt, 
For this purpoſe he evaporated ſome of the juice of the 
bes grollularia to the conſiſtence of honey, diſſolving 


the juice of 
ſruits, 
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and aſſumed the appearance of varniſh, 
very ſoluble in water, and turned litmus red. 3. When 


parating the acid of ſorrel. 


fary for the ſaturation. The liquor was next boiled 
for two minutes; during which the inſoluble ſalt was 
precipitated, and the liquor ſeparated from it by fil- 
tration contained the ſolution of chalk in the new 
acid. To this ſolution he added ſpirit of wine, which 
again precipitated the ſalt, while ſome ſaponaceous 
and ſaccharinc matters remained diſſolved in the ſpi- 
rit. | 1 


Having thus at laſt obtained the ſalt in a ſtate of pu- Its p 


Practice, 
the maſs afterwards in ſpirit of wine, Thus the acids, Acid of 
which are ſoluble in the ſpirit, were eaſily ſeparated apples. 
by filtration from the inſoluble gum. He then eva- 
porated the ſpirit, adding to the remainder twice its 
quantity of water, with as much chalk as was neceſ- 
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rity, he procecded to examine its nature; and found, ties. 


1. That ſome of it, ſpread on his nail, ſoon dried, 
2. It was 


the ſolution had ſtood ſome days expoſed to air, it was 


found to have depoſited a number of ſmall cryſtals, 


which could only be diſſolved by a quantity of boiling 


water; and this ſalt was alſo found to be completely 


neutralized, ſo that, it yielded its calcareous earth to 
a fixed al kali. 
ing per ſe in a crucible, and left a mild calcareous 
earth. 5. The acid was ſeparated from the carth by 


adding oil of vitriol diluted with water until gypſum 


was no longer precipitated, and the new acid was left 
diſengaged, fo that it could be ſeparated by filtration, 
6, By this operation, however, all the lime was not 
precipitated; ſo that the . prey of the acid was not 
complete. 7. He obſerve | 

attraction for lead than for lime; and therefore made 
uſe of the method he had formerly diſcovered for ſe- 
To the acid he added a 
ſolation of ſugar of lead; by which the acid was preci- 
pitated along with the lead, and the vinegar was left 


4. The ſalt was decompoſed by heat- 


that the acid had a greater 
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in the liquor. To this precipitate, cleaned from How pro- 


the acetous acid by filtration, he added vitriolic acid, cured in 
which expelled the weaker vegetable one, and thus perfect pu- 
left it quite pure and free from any heterogeneous ty. 


mixture. 

The juice of apples, either ripe or unripe, was found 
to contain no acid of citrons, but a large quantity of 
the new acid ; which, being thus alone, he could more 
eaſily procure by a ſingle operation. The beſt method 
of procuring this he found to be by ſaturating the 
juice of the apples with a ſolution of fixed vegetable 
alkali, and pouring a ſolntion of ſugar of lead to that 
of the ſalt juſt mentioned. The effect of this was a 
double decompoſition, and a precipitate of lead com- 
bined with the new acid. To the edulcorated pre- 
cipitate he then added a dilute vitriolic acid till he 


could no longer perccive any ſweet taſte in the liquor; 


for the firſt portions of the vitriolic acid diſſolve a part 
of the calx of lead, and impart a ſveetiſh taſte to the 
liquor, which is ſenſible, notwithſtanding its acidity ; 


but when the quantity of vitriolic acid is ſufficient to 
ſaturate the whole of the calx, all the metal falls to the 


bottom, and the ſweetneſs ceaſes; ſo that the acid is at 
once obtained pure, | 

The acid of apples is poſſeſſed of the following pro- 
perties. 1. It cannot be cryſtallized, but always re- 
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Properties 
of it when 
obtained 


mains in a liquid ſtate; or, if much evaporated, at- from the 


tracts the moiſture of the air. 2. With fixed alkalies 


juice of 


apples. 


Practice. 


Acid of 


of all kinds it forms deliqueſcent ſalts. 3. With cal- 


-ppies. careous earth it forms ſmall irregularly ſhaped cryſtals, 
-—— which cannot be diſſolved but in a large quantity of 


boiling water ; but if the acid is ſuperabundant, the 
ſalt readily diſſolves in lime-water. 4. It is effected by 


ponderous, carth in the ſame manner as by lime. 


5, Earth of alum forms, with the acid of apples, a ſalt 
not very ſoluble in water. 6. With magneſia the acid 
forms a deliqueſcent ſalt. 7. Iron is diſſolved into a 
brown liquor, which does notcryſtallize. 8. The ſo- 
lation of zinc affords fine cryſtals, 9. On other me- 
tals it has no remarkable effects. 


verted into that of ſugar, which Mr Scheele could not 


accompliſh with that of citrons ; though Mr Weſtramb 


has ſince done it. 


3. The falt formed with the citron 
acid and lime is almoſt inſolable in water ; but that 
with acid of apples and lime is eaſily ſoluble. 4. Acid 
of apples precipitates mercury, lead, and filyer from 


their ſolution in nitrous acid, and likewiſe the ſolution 
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from ſugar the proceſs for making ſugar. 


of gold, when diluted with water; but the acid of 


citrons does not alter any of theſe ſolutions. 5. The 


acid of citrons ſeem to have a greater attraction for 


lime than that of apples. N „ 
It is remarkable that this acid is the firſt produced in 
If a diluted acid of 


by means of nitre be drawn off from a quantity of ſugar until the 


nitrous a- 
cid. 


mixture becomes a little brown, which is a ſign that 


all the nitrous acid is evaporated, the ſyrup will, be 


found to have acquired a ſouriſh taſte ; and if, by 


means of lime, we next ſeparate all the acid of ſugar, 


another will {till remain, which diſſolves the calcareous 
carth. When this acid is ſaturated with chalk, and 
the ſolution filtered and mixed with ſpirit of wine, a 
coagulation takes place. On ſeparating the curdled 


Part by means of a ſieve, diſſolving it in water, and 


then adding ſome vinegar of lead, the clax of lead will 
be precipitated ; and if the new acid is then ſeparated 


from the metal by means of diluted oil of vitriol, it 
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will be found to poſſeſs all the properties of the acid 


of apples, and is indeed the ſame. The ſpirit of wine, 
which has becn employed to precipitate the calcare- 
ous ſalt, leaves on evaporation a reſiduum of & bitter 


taſte, very deliqueſcent, and ſimilar to the {aponaceous 


extract of the citron, | RE 
The following are the reſults of Mr Scheele's ex- 


ments with periments with the nitrous acid upon different ſub- 


uitrousacid ſtances. 


1. From gnm arabic he obtained both the 


an various acid of apples and of ſugar. 2. The ſame products 
were obtained from manna. 3. From ſugar of milk 
he obtained not only its own peculiar acid, but thoſe 


ples. 


of apples and ſngar. 4. Gum tragacanth, during its 
ſolution in nitrons acids, lets fall a white powder, 
which was found to be the acid of the ſugar of milk. 
This gum contained alſo the acid of apples and of ſu- 
gar, and a ſalt ſormed from lime and the acid of ap- 
5. Starch left an undiſſolved matter; which be- 
ing ſeparated by filtration, and waſhed, reſembled a 
thick oil like tallow, which, however, was found to be 
very ſoluble in ſpiritof wine. By diftillation he obtain- 
ed from this oily matter an acid fimilar to that of vine- 
gar, and an oil which has the ſmell of tallow, and con- 


geals by cold; and, beſides theſe ſubſtances, he found 


From the acid of 
citrons it differs, 1. The acid of citrons ſhoots into 
fine cryſtals, 2, The acid of apples can be cafily con- 


CRE IC 1.7K 35. 
that ſtarch yielded the acids of apples and ſugar. Acid of 
6. From the root of ſalep he obtained the acid of ap- apples. 


ples, with a large quantity of calcareous ſaccharine 
ſalt. 7. Extract of aloes indicated the exiſtence of 
the acids of ſugar and apples, and Joſt the greateſt 
part of its bitter taſte. During the digeſtion a reſi- 
nous matter was ſeparated, which ſmelled like flowers 
of benzoin, and took fire on being heated in a re- 
tort. 8. Extract of colocynth was converted by ni- 
trous acid into a reſinous ſubſtance, and ſhowed ſome 
ſigns of containing acid of ſugar. 9. The extracts 
of Peruvian bark and of the other plants examined by 
Mr Scheele, gave both the acids of apples and ſugar. 
10. Theſe two acids were likewiſe obtained from an 
infuſion of roaſted coffee, evaporated to the conſiſtence 
of a ſyrup. 11. The ſame products were obtained 
from an extract of rhubarb, which yielded alſo a 
reſinous matter, 12. Juice of poppies afforded the 
ſame reſults. 13. Extract of galls did the ſame. 
14. The eſſential oils afforded little or none of the. 
acids; but the oil of parſley-ſeeds ſeemed to be 
entirely convertible into them. 15. With a ve 

concentrated acid he was able alſo to decompoſe ani- 
mal ſubſtances. From glue he thus obtained fine. 
cryſtals of acid of ſugar, and afterwards acid of apples. 
Iſinglaſs, whites and yolks of eggs, afforded the ſame. 
products. From all theſe ſubſtances, eſpecially the 
laſt, a fat matter was ſeparated: but it was remarkable 
that the gas, expelled during the proceſs, was com- 
poſed of a little fixed air, a great quantity of phlo- 
giſticated air, and very little nitrous air, whereas no 

phlogiſticated air is obtained in the uſual proceſs for: 

preparing acid of ſugar, He obſerved alſo that in 
the proceſs for this acid, a ſmall quantity of vinegar 


is found in the receiver. He could not obtain the 
acid of ſugar from the ſaponaceous extract of urine ; 


but got inſtead of it a falt, which, when completely 
purified, reſembled exactly the flowers of benzoin. 
The ſame ſalt is precipitated in abundance by adding 
to the extract of urine a little vitriolic or marine 
acid ; and Mr Scheele had already remarked that the. 
fame ſalt is obtained in the diſtillation of ſugar of milk. 


R . a | 5 
From the various experiments which have been made Of 
on this acid, it ſeems, according to Mr Keir, to be in ture of this. 

an intermediate ſtate betwixt acid of tartar and acid acid. 


of ſugar. This, however, ought not to prevent it 
from being accounted a ſeparate and diſtinct acid, 
otherwiſe we might confound all the vegetable acids 
with one another. It approaches more nearly to the 
nature of acid of milk than of any other. From this 
alſo, however, it is diſtinguiſhed, becauſe the ſalt 
formed by the union of acid of milk with lime is ſo- 
luble in ſpirit of wine, but not that from lime and 


the acid of apples. According to Mr Hermbſtadt, if 


three parts of ſmoking nitrous acid be abſtracted from 
one part of ſugar, and if the brown acid maſs which 
remains in the retort be diluted with fix times its 
weight of diſtilled water, and ſaturated with chalk, 
two compounds will be formed ; one conſiſting of the 
acids of tartar and lime, which will precipitate ; and 
the other, of lime and the acid of apples, which will 
remain ſuſpended. If the calcareous earth be preci- 


tated from this latter ſolution by adding acid of ſu- 
gar, a pure acid of apples will be left in the liquor: 


and 
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per ſe, the acid coming over in white inflammable va- 


pours ſmelling like acetous ether, ſomewhat empy- 
reumatic, and condenſing into a reddiſh brown li- 
quor, By rectification this liquor becomes very vo- 
latile and inflammable; on adding water, it acquires 
4 milky appearance, and drops of oil ſeem to ſwim upon 
the ſurface ; a reddiſh brown liquor, with a thick black 
On mix- 


was covered, during evaporation, with a white faline 
cruſt, Of this ſubſtance were formed 150 grains ; on 
which fixed alkali appeared to have no effect, and 
which was at firſt conſidered as pure arſenic, How- 


ever, a cat, which had ſwallowed 72 grains of jt, was 


only affected with vomitings that day and the next, 
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Acctious and he further informs us, that this acid of apples may and gave a bluiſh flame, and then melted, letting its Acetous 
acid. be changed entirel/ iuto thoſe of ſugar and vinegar, acid eſcape, While a yellow calx remained, Hellot acie. 
y means of ſtrong nitrous acid. | informs us, that this ſalt by diſtillation per ſe in wa- 
5 ter, affords an inflammable liquor, and an oil at firſt 
XIII. Actrous Acid. yellow and then green, with white flowers burning 
with a blue flame. Weſtendorf obtained no oil in this 
1251 Ir is generally believed, that the combination of diſtillation, but ſome acetous acid; a ſweet-taſted em- 
How to uy p p ' 5 . : , : ; . 
eryltallize this acid with volatile alkali is altogether incapable pyreumatic liquor impregnated with zinc; ſweet 
hes Of cryſtallization ; but Scheffer and Morveau inform flowers, or ſublimate, ſoluble in water, and burning 
Mindereri, us, that it may be reduced into finall ncedle-ſha- with a green flame. On applying a ſtronger heat, 
ped cryſtals, when the ſpiritus Mindereri is evapo- the zinc was ſublimed in its metallic form, leaving a 
rated to the conſiſtence of a ſyrup, and left expoſed ſpongy coal at the bottom of the retort, The ſolu- 
to the cold. The falt has a very ſharp and burn- tion gives a green colour ,to ſyrup of violets, lets fall 
ing taſte, but a conliderable quantity is loſt during a white prectpitate on the addition of alkalies or an 
the evaporation, Weſtendorf, by adding his concen- infuſion of galls. It is not precipitated by common 
trated vinegar to volatile alkali, obtained a tranſparent falt, vitriolated tartar, vitriolic or marine acids, blue 
liquor which did not cryſtallize. By diſtillation it vitriol, or corroſive ſublimate ; but forms a red pre- 
went over intirely into the receiver, leaving a white cipitate when added to a ſolution of gold; a white pre- 
ſpot on the retort. A faline tranſparent maſs, how- cipitate with ſolution of filyer ; a cryſtalline pearly 
ever, appeared in the receiver under the clear fluid. precipitate with ſolution of mercury; and cryſtalline 
On ſeparating it from the liquid, and ex poſing it to precipitates with ſolutions of biſmuth and tin.  Ac- 
a gentle heat, it melted, threw out white vapours, acording to Bergman, it is decompoſed by acid of ar- 
and in afcw minutes ſhot into ſharp cryſtals reſem- ſenic, 5 | 1519 
bling nitre. Theſe remained unchanged in the cold; Though regulus of arſenic is not ſoluble in this Its pheno- 
but when melted with a gentle warmth, ſmoked and acid, its calx may be diſſolved cither in common or mena with 
evaporated, Their taſte was firſt ſharp and then diſtilled vinegar, M, Cadet obtained a ſmoking liquor arſcnic. 
3 ſweet, „„ by diſtillation from a mixture of white arſenic and | 
51 ä 5.0 | 5 4 | ; a a | 
galt from The ſalt formed by uniting acetous acid with cal- terra foliata tartari, This experiment has been re- 
che acetous Careons earth has a ſharp bitter taſte, and ſhoots in- peated by the chemiſts of Dijon, and attended with 
acid com- to cryſtals ſoinewhat reſembling ears of corn. Theſe the following curious circumſtances. © We digeſted 
bined with qo not deliquate in the air, unleſs the acid has been (ſay they), in a ſand-bath, five ounces of diſtilled vi- 
ee. ſuperabundant. They arc decompoſed by diſtillation negar on white pulverized arſenic ; the filtrated liquor 
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and afterwards perfectly recovered. A ſimilar doſe Vinegar 


oil, remain after rectification in the retort. 
ing this calcareous ſalt with that of Glauber, a double 
decompoſition takes place ; we have a gypſum and 


was given to a little dog; but as he ran away, the ſuppoſed te 
effect it had upon him could not be diſcovered ; but be an anti. 
he returned afterwards in good health, and never doteagainſt 


this ſalt in a ſtate of purity, This acetous calcarcous 
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the mineral alkali combined with acetous acid. By 
calcination, the mineral alkali may be obtained from 


{alt is not ſoluble in ſpirit of wine. 
On ſaturating this acid with magneſia, and evapo- 


ſhowed any uneaſineſs : whence it may be concluded, 
that vinegar 1s in ſome meaſure an antidote againſt the 
pernicious qualities of arſenic. 

« On rediſſolving this faline cruſt in pure water, 


ar 


Wich maj... filtering and mixing it with liquid alkali, an irregu- 
nella. rating the liquor, we obtain a viſcid ſaline maſs like larly cryſtallized ſalt was formed in it after a few days 
macilage of gum arabic, which does not ſhoot into ſtanding. By this falt a yellow precipitate was thrown 
cryſtals, but deliqueſces in the air. It has a ſweetiſh down from the nitrous ſolution of ſilver; whereas the 
taſte ar firſt, but is afterwards bitter. It is ſoluble in ſolution of arſenic and terra foliata tartari threw down 
ſpirit of wine, and parts with its acid by diſtillation a white one. 6 Ha ” 
1518 without addition, | | | « Equal parts of terra foliata tartari and arſenic, di- 
With zine, Acctous acid difſolyes zinc both in its metallic and ftilled in a retort, gave firſt a ſmall quantity of limpid 


' tals. 


calciform ſtate, and even when mixed with other me- 
By concentrated vinegar the zinc is diſſolved 


with great heat, ſulphurcous ſmell, and exhalation of 


inflammable matter. By this union we obtain a con- 
gealed maſs, which on dilution with water ſhoots into 
oblong ſharp cryſtals at the firſt cryſtallization, and 
afterwards into cryſtals of a ſtellated form. From this 
liquor indeed cryſtals of various forms have been ob- 
tained by different chemiſts. Monnet obtained from 
it a pearl-coloured ſalt in friable talky cryſtals; which 


when thrown on the coals, fulminated a little at firſt, 


liquor with a penetratin 


ſmell of garlic, and which 


had the property of reddening ſyrup of violets ; while 
ſolution of arſenic in water turns that ſyrup green. 


The vinegar which now aroſe was not ſaturated when 


arſenic, but efferveſced ſtrongly with fixed alkali, with 


which it became turbid, but did not let fall any pre- 
cipitate. On changing the receiver, there came over a 
reddiſh brown liquor, accompanied with thick vapours, 
diffuſing an intolerable ſmell, in which that of arſenic 


could ſcarcely be diſtingnſhed. On continuing the 


operation, a black powder ſublimed- into the neck of 
the 


ſenic 
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the retort, together with a little arſenic in its metal- 
lic form, and a matter which took fire by a lighted 


—— candle like ſulphur. 


« The red liquor ſtill preſerved its property of ſmo- 
king rang cold; diffuling at the ſame time its pe- 
culiar and abominable fetor, from which the apart- 
ment could ſcarcely be freed in ſeveral days. This 
liquor does not alter the colour of ſyrup of violets, 
but efferveſces lightly with fixed alkali, letting fall 
at the ſame time a yellow precipitate, which, however, 
diſappeared on an attempt to ſeparate it by filtration. 

M. Cadet had obſerved, that the ſmoking liquor 
of arſenic did not kindle at the approach of a lighted 
candle; but that, on pouring it from the receiver into 
another veſſel, it had kindled the fat late with which 
the junctures had been cloſed, and which had been 
dried during the operation: but we, being deſirous 
of examining more fully the nature of the red liquor 
which collects at the bottom, and has the appearance 
of oil, having decanted that which ſwims on the top, 


and poured the remainder on a filter of paper, 


before many drops had paſſed, there aroſe a thick 
ſmoke forming a column from the veſlel to the ceiling; 


a ſlight ebullition was perceived at the ſides of the veſ- 


ſel, and a beautiful roſe-coloured flame appeared for 
a few moments. 
ſide, but moſt of it was only blackened. After the flame 
was extinguiſhed, a fat reddiſh matter remained : which 


being melted on burning coals, ſwelled conſiderably, 


emitting a white flame. It then ſank, and left on the 
coal a black ſpot, which could not be effaced but by 
the moſt vehement fire. . | 

At the time theſe obſervations were made, the 
liquor had been diſtilled for three weeks, and the bot- 
tle frequently opened. 
proceed from the concentration of the vinegar : for 
the roſe-colour of the flame, the precipitation of the 
ſublimate, and the fixity of the ſpot remaining on the 
coal, evidently ſhowed that the two ſubſtances were in 
a ſtate of combination ; which is alſo further evinced 
by the loſs of the inflammable property when the li- 


quor was decompoſed by fixed alkali.— The ſmell of 


the liquor, however, though ſo intolcrably fetid, was 
attended with no other inconvenience than a diſa- 
greeable ſenſation in the throat, which further 
ſtrengthens the ſuſpicion that vinegar 1s an antidote 
againſt arſenic. TE | 
The ſaline brown maſs remaining in the retort 


was partly diſſolved by hot water; and the filtrated lix- 
ivium was very limpid, but emitted the peculiar ſmell 


of the phoſphoric liquor. By evaporation it yielded 
a falt which did not deliqueſce in the air, of an ir- 
regular ſhape; and which being put on burning coals, 
did not ſmell ſenſibly of arſenic ; loſt its water of cry- 
ſtallization ; and became mealy and white without be- 
ing diſſipated by hear, On expoling the reſiduum to 
the air, it was found next day reſolved into a liquor; 
whence it is probable that moſt of it was compoſed of 
cryſtallized alkali, having reccived from the decompo- 
ſition of the vinegar as much fixed air as was neceſ- 
ſary for its cryſtallization.” 4 
This acid does not act upon mercury in its metal- 
lic ſtate, but diſſolves the mercurial calces, as red pre- 
cipitate, turbith mineral, and the precipitate formed 


The paper filter was burnt at one 


The inflammability could not 


drops, aud partly in white vapours. 
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by adding fixed alkali to a ſolution of mercury in ni- Acetous 


trous acid ; with all which it forms white, ſhining, 
ſcaly cryſtals, like thoſe of ſedative ſalt. 
Vinegar does not act upon ſilver in its metallic ſtate, on 
but readily ditlolves the yellow calces precipitated 
from its ſolution in nitrous acid by microcoſmic ſalt 
and volatile alkali. By the help of a boiling heat al- 
ſo it very copiouſly diſſolves the precipitate obtained 
by means of a fixed alkali. The laſt mentioned ſolu- 
tion yields ſhining, oblong, needle-ſhaped, cryſtzls, 
which are changed to a calx by means of ſeveral acids, 
eſpecially the muriatic, The ſilver is thrown down in 
its metalic form by zinc, iron, tin, copper, and quick- 
ſilver. | 3 


Though the acetous acid has no effect upon gold in On gold. 


its metallic ſtate, yet a ſolution of this metal is de- 
compoſed by crude vinegar, which produces both a 
metallic precipitate and dark violet-coloured powder, 
Diſtilled vinegar throws down the gold in its metallic 
form. The precipitate by fixed alkali digeſted with 
acetons acid is of a purple colour, This, as well as 
fulminating gold, is diſſolved by Weſtendorff's con- 
centrated vinegar ; the fulminating gold very eaſily. 
The ſolution is of a yellow colour; and with volatile 
alkali affords a yellow precipitate ; with lixivium ſan- 
zuinis, a blue one; both of which fulminate. The 
, ſalt of gold diſſolves in the acetous acid, and pro- 
duces oblong yellow cryſtals. 
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This acid has no effect on fat oils, farther than that On inflam- 

when diſtilled together, ſome mixture takes place, as mable ſub- 
Neither docs diſtil- ſtances. 


the Abbe Rozier has obſerved. 
led vinegar act upon eſſential oils, though M. Weſten- 
dorff's inilled vinegar diſſolved about a ſixth part of 
oil of roſemary, and about half its weight of cam- 
phor. The latter ſolution was inflammable, and let 
fall the camphor on the addition of water. The a- 
cid diſſolves all the true gums, and ſome of thoſe cal- 
led gum-reſins, after being long digeſted with them, 
By long boiling, Boerhaave obſerves, that it diſſolves 
the bones, cartilages, fleſh, and ligaments of animals. 


The concentration of this acid may be effected by Concentra- 
| Ey tion of the 
combining it with copper, and then cryſtallizing and æcctous a- 

diſtilling the compound, we obtain the acid in the cid. 


combining it with alkalics, carths, and metals. 


higheſt ſtate of concentration in which it is uſually 
met with. To produce this flrong acid, we have 
only to diſtill verdegris, or rather its cryſtals in 
a retort. The operation muſt be begun by a very 
gentle fire, which brings over an aqueous liquor. This 
is to be ſet aſide, in order to procure the more con- 
centrated acid, which comes over with a ſtronger fire. 
On changing the receiver, and augmenting the heat, 
we obtain a very ſtrong acid which comes over partly in 
It iscalled radical 
vinegar, or ſometimes ſpirit of Venus, and has a very 
pungent ſmell, almoſt as ſuffocating as that of volatile 
ſulphurcous acid. As the laſt portions of it adhere 
pretty ſtrongly to the metal, We are obliged to raiſe 
the heat to ſuch a degree as to make the retort quite 
red in order perfectly to ſeparate them. Hence ſome 
part of the metal is raiſed along with the acid, which, 
diflolving in the receiver, gives the liquor a preeniſh: 
colour; but from this it may be eaſily freed by a ſe- 
cond diſtillation, when it riſes with a very gentle heat, 
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Of its cry- 
ſallizat ion. 


S n Nils rr . _ 


and becomes extremely white, Cryſtals of verdegris 
aftord about one half their weight of radical vinegar ; 
but verdegris iticlf much leſs, and of a more oily qua- 
lity. 

if this acid be heated in a wide-monthed pan, and 
fire applicd to it, it will burn entirely away like ſpirit 
of wine, This obſcryation we owe to the count de 
Lauragais, who has likewiſe obſerved, that it is capa- 
ble of cryſtallization, This, however, takes place only 
with the laſt portions which came over, and the cryſtals 
appear in the form of plates or needles. The mar- 
quis de Courtrivon, who has repeated and confirmed 
the experiment of the count de Lauragais, ſuppoſes 
this phenomenon to be owing to a ſulphur-like mixture 


of acetons acid and phlogitton, Leonhardi ſuppoſes 


an analogy between theſe cryſtals and the ite falt of 
copper expelled at the end of the operation by the 
count de Laſſone. This ſalt was at firſt very white, 
and fixed on the neck of the retort pretty thick ; but 
unleſs quickly collected, was ſoon deſtroyed by the 
ſucceeding vapours, When expoſed to the air, it 
attracts moiſture, and runs into a greeniſh liquid. 
It is uncommonly light, and in ſuch ſmall quantity, 
that ſcarce five or ſix grains can be collected from a 


_ pound of verdegris. Its taſte is acid, auſtere, very un- 


pleaſant and permanent. It readily and totally diſ- 


| 4olves in water, and partially in ſpirit of wine, leaving 


a yellow powder totally ſoluble in volatile alkali, and 
which burns with a green flame. From this falt, vola- 
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tile alkali acquires a blue colour, and litmus a red 
one; and thus it diſcovers itſelf to be compoſed of 
acctous acid and copper. | 
Experience has ſhown that radical vinegar differs 
conſiderably in its properties from the common acid. 
It has a preater attraction for alkalies, forms with 
them more perfe& combinations, and is leſs volatile. 
M. Berthollet obſerves, that when vinegar concentra- 


ted by froſt and radical vinegar, are reduced to equal 
denſities, by adding water to the heavier of the two, they 
differ very much both in ſmell and taſte, Laſſonc 


found, that radical vinegar formed a cryſtallizable 
compound with volatile alkali ; and Berthollet has ob- 


ſerved the ſame with regard to fixed vegetable alkali. 


The cryſtals of the latter with radical vinegar were 
flat, tranſparent, and flexible, ſlowly deliqueſcentin the 


air, On comparing the ſalts formed by the two acids, 


he found, that the acctous ſalt rendered the ſyrup of 


_ violets green; but its colour remained unaltered with 


that made with radical vinegar. The latter alſo re- 


_ quired a ſtronger fire to expel part of its acid; it was 


alſo whiter, and had a lets acid taſte, On pouring 
radical vinegar on the acetons ſalt, the ſolution afford- 
ed, by evaporation and cryſtallization, a ſalt perfectly 
Amilar to that procured directly from radical vinegar 
and fixed alkali. On diſtilling the mixture, the radi- 


_cal vinegar appeared to have expelled the common a- 


cetons acid, as the liquor which came over efferyeſced 
with vegetable alkali, and formed with it a terra foli- 
ata tartari. | ED | 

« It ſeems probable (ſays Mr Keir), that the radi- 
cal vinegar contains a larger portion of the aerial prin- 
<iple than the common acetous acid; by which it un- 
derpoes a change ſimilar to that of marine acid, when 
brought into that ſtate in which it is ſaid to be de- 


3 


phlogiſticated. This air it may acquire from the me- Acetous 
tallic calx, which being deprived ot its air is reduced acid. 

to its metallic ſtate. ' hoſe who believe in the phlo W-] — 
giſton of metals, may ſay that the acid is dephlogiſti- 

cated by imparting its phlogiſton to the metal, which 

is thereby metallized. It appears, however, to be ve 

diſtinct trom common acetous acid, and deſerves to 

have its properties and compounds farther inveſtiga- 

ted.“ 

Concentrated acctous acid, of a great degree of ee 
ſtrength may alſo be obtained by diſtilling terra folia- tain it pure 
ta tartari with vitriolic acid; but Leonhardi obſerves, from terra 
that the acid thus obtained is always more or leſs con- foliata tar. 
taminated with the volatile acid of ſulphur. He ob- ** 
ſerves alſo, that the method propoſed of ſeparating 
the ſulphurcous acid by a ſecond diſtillation from ſalt 
of tartar is not effectual, becauſe the ſulphurcons acid 
has leſs attraction for alkalics than the acetous. Weſ- 


tendorf recommends the neutral ſalt formed by ace- 
tous acid and mineral alkali, inſtead of the terra folia- 


ta tartari. Thus, in the firſt place, we readily obtain 
cryſtals free from the inflammable matter of the vine- 
gar; and, in conſequence of this, though we diſtil it 
afterwards with concentrated oil of vitriol, no ſulphu- 
reons taint can be produced. Even ſuppoſing this to 
be the caſe (he ſays), it may be removed by a ſecond 
diſtillation from ſome mineral alkali, Mr Keir, how- 
ever, obſerves, that “ probably all the acids diſtilled 
from acetous ſalts by means of the vitriolic, partake 
ot the e of that procured by diſtilling cryſtals 
of verdegris; and none of them can compare with 


that from which Mr Louitz obtained acctons ether 


without addition, as a pure concentrated and unalter- 
ed vinegar.” = 


XIV. Acip of Bexzors. 


| Es 
Tue properties of this acid have been inveſtigated by M. = | 
M. Lichtenſtein, and are as follow., 1. Expoſed to tenſtein's 

the heat of a candle in a ſilver ſpoon, it melts as clear account of 
as water, without burning, though it is deſtroyed by Proper 


contact of flame. 2. When thrown upon coals, it cva- 


porates, Without reſiduum, in a thick white ſmoke. 


3. It is not volatile without a conſiderable degree of 


heat. 4. By very flow cooling its aqueous ſolution 
yields large cryſtals, long, thin, and of a feathery 
ſhape. 5. It is ſoluble in the concentrated acids of 
nitre and vitriol, but ſeparates from them, without de- 
compoſition, on the addition of water. 6. By the 
other acids it cannot be diſſolved without heat, and 
ſeparates from them alſo without any change, merely 
by cooling. 7. It is copiouſly diſſolved by ſpirit of 
wine, and precipitatcd from it on the addition of wa- 
ter. 8. With alkalies it forms neutral ſalts, very ſo- 
luble in water, and of a ſharp ſaline taſte. With ve- 
getable alkali it ſorms cryſtals of a pointed feathery 
form : with mineral alkali it yields larger cryſtals, 
which fall into powder on being expoſed to the air ; 
and with volatile alkali it is difficultly cryſtallizable in- 
to ſmall, feathery, and deliqueſcent cryſtals. It is ſe- 
parable from alkalies by the mineral acids, 9. With 
calcarcons earth it forms white, ſhining, and pointed 
cryſtals, not eaſily ſoluble, and which have a {weetiſh 
taſte without any pungency. 10. With magnelia 
— — | a gs Amal! 
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Acetous ſmall fcathery cryſtals are formed, of a ſharp ſaline 
acid, taſte, and caſily ſoluble in water. 
w_y— ſalt is formed with carth of alum. 
All theſe earthy ſalts are calily decompoſed by the 
mineral acids as well as by alkalies. The acid of beu- 
2zoin itlelf reddens litmus, but has little effect upon ſy- 
1531 rup of violcts. 
Eſſects oc Meſſrs. Hermbſtadt and Lichtenſtein have both tried 
ritrouszcid the effects of nitrous acid upon that of benzoin, In 
upon it, this operation, however, a great obſtacle aroſe from 
the volatility of the acid of benzoin, which prevent- 
ed it from bearing any conliderable heat without paſ- 
{ing over into the receiver, 
however, the acid of benzoin, diminiſhed in its vola- 
tility, aſſumed a darker colour, and acquired a bitter- 
 1ſh taſte. A coal was allo left at the bottom; and, at 
the end of the third operation, when the nitrous acid 
had been all drawn oft, M. Hermbſtadt obſerved that 
ſome brown drops came over which had the appear- 
ance of a dark-coloured tranſparent oil, ſoluble in di- 
ſtilled water, emittingacrid fumes, and having a very 
cauſtic taſte. On diſtilling this acid liquor a ſecond 
time, a yellow ſaline maſs was obtained, which, when 
diflolved in diſtilled water, formed a fluid acid, which 
precipitated a ſolution of ſugar of lead and lime-water. 
On examininy the charred reſiduum left in the retort, 
he obſerved, that, after calcination, ſome of the carth 
had been vitrified, while another was of a ſoft conſiſt- 
ence, and had acquired a canſtic taſte, From a mix- 
ture of the abovementioned dark-brown acid and ſpi- 
rit of wine, he obtained an ether, which differed from 
the nitrous in being much leſs volatile, and ſmelling like 
bitter almonds. | | 
From this reſiduum Mr Lichtenſtein obtained a re- 
ſinous ſubſtance, to which he aſcribes the volatility of 
the acid of benzoin, as well as the ſmell of bitter al- 
monds already mentioned, 
Scheele failed in his attempt to obtain ether from 
flowers of benzoin and ſpirit of wine; but, by 1 
a little ſpirit of ſalt, he obtained a kind of ether which 
fell to the bottom. On diſſolving this in alkalized 
ſpirit of wine, and drawing off the latter by diſtilla- 
tion, he obtained from it a quantity of flowers of ben- 
Zoin, 
Acid of quantity of the acid of benzoin. It may alſo be pro- 
benzoin cured from urine, either by precipitation, from the 
| procurable ſaponaceous extract (a), or by repeatedly diſtilling 
from Peru- from it ſpirit of nitre, as in the preparation of acid 
N of ſugar. In the urine it is found combined with 
"nee voratile alkali, by which it becomes ſoluble in ſpirit of 
— | 
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Tris is ſaid to have been firſt diſcovered by Mr 

_ Gruitzmacker, who publiſied an account of it in 
1748. It was afterwards more accurately treated of 
by Mr Rhades in 1753. Its properties were inveſti- 
gated by Meſſrs Segner and Knappe in 1754; and 
afterwards more fully by Dr Crell, of wyhoſe diſcove- 
ries an account is given in the Philowphical Tranſ- 

Vor. IV. | 


o HRE MIS T R V. 


11. An aſtringent 


By repeated diſtillations, 


precipitated by ſebaceous acid from the nitrous, in 


From Peruvian balſam alſo Lehman obtained a 


_ rained jn the galls, we muſt add fixed alkali to a de- 
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actions for 1780 and 1782. It is ſound not: only in Scbaceous 
the fat of all animals, but in ſpermaceti, the butter rid. 
of cocoa, and probably in other vegetable oils, In ſe- 
veral reſpects it ſeems analogous to the marine acid; 1533 
but in others it is remarkably different, particularly Sebaccous 
in precipitating a ſolution of corroſive- ſublimate. It ow N 
is probable, however, that is principles are the ſame eee 
with thoſe contained in all other vegetable and ani- ſubſlances. 
mal acids; and this opinion is ſupported by what hap 
pens on treating tallow in the uſual manner ſor ob- 
taining acid of ſugar ; for thus, not the ſebaceous, but 1424 
the ſaccharine acid is found to be produced. It has a Has a re- 
very great ſtrength of attraction, and by means of heat markable 
decompounds even the vitriolic ſalts themſelves; but in power f 
the moiſt way is expelled by the three mineral acids, traction. 
though it cxpels all the vegetable ones, as well as 
thoſe of fluor and arſenic. Its moſt remarkable pro- 2 . 
perty is its effect on tin. The filings of this metal, able effe# 
eſpecially with the aſſiſtance of heat, are corroded by on tin; 
it into a yellow powder, and at the ſame time pive 
out a very fetid ſmell, The ſolution, though filtered, 
ſtill continues turbid, and depolits more yellow pow- 
der, acquiring at the ſame time a fine roſe- red co- 
lour. By adding water to this yellow powder, a 
white deliqueſcent ſalt may be obtained, and a ſimi- 
lar one ohtained by diſſolving a yellow powder pre- 
cipitated by this acid from ſolution of tin in aqua- 
regia. | | 1536 
It corrodes lead rather than diſſolves it; but diſſolves Its cfiects 
a conſiderable quantity of minium, and changes the en other 
reſt to a white powder. This ſolution is ſweetiſh, and — 
is not precipitated by common ſalt. The metal is 
white needle- like cryſtals, caſily ſoluble in water. A 
like precipitation takes place in ſolution of ſugar of 
lead; but the precipitate is ſtill ſoluble in ſtrong vine- 
gar, provided it be not adulterated with oil of vitriol. 
In its elective attractions it agrees with the acids of 
apples and of fluor, preferring magneſia to fixed al- 
kali. | | | 


XVI. Acan of calts. 


ThroUcH it has for a long time been known that 
the infuſion of galls has the property of reddening ve- 
getable juices, diflolving iron, and decompoſing liver 
of ſulphur, theſe effects were generally aſcribed to its 
aſtringency. Of late, however, it has been found, 
that be ſides this aſtringent principle a true acid exiſts 
in galls; and to this, rather than to the aſtringent 
principle, are we to aſcribe the properties of galls in 
ſtriking a black with ſolution of vitriol, &c. 

To ſeparate the acid from the other matters con- 
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Method of 
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coction of them ; by which means the aſtringent mat- the acid. 
ter will be thrown down, and thc acid remain in the 
liquor joined to the alkali, the precipitate, waſhed 
with clcan water, dried, and rediifolved, blackened a 
ſolution of vitriol but faintly, and no more than what 
may be ſuppoſed to proceed from ſome remaining acid, 
which could not be abſtracted. This is proved by di- 

4 F ſtilling 


„ _— 


() By this is meant urine evaporated to a thick conſiſtence, and deprived of moſt of its ſalts by ſolntion in 


fpirit of wine. 


—C 
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ſtilling the aſtringent matter in queſtion, when an acid 
liquor comes over, which has the property of blacken- 
ing ſolution of vitriol, Schecle has obſcrved, that 
when galls in ſubſtance are cxpoſed to diſtillation, an 
acid liquor riſcs of an agreeable ſmell, without oil, 
and afterwards a kind of volatile ſalt, which is the 
true acid of the galls, Hence he infers, that this ſalt 
1s contained ready formed in the galls themſelves ; but 
ſo much involved in ſome gummy or other matter, 
that it cannot be eaſily obtained ſeparately. 

The acid of galls is capable of being ſeparated by 
cryſtallization, In an infution made with cold water, 


Schecle obſerved a ſediment which appeared to have a 


cryſtalline form, and which was acid to the taſte, and 
had the property of blackening ſolution of vitriol. 
By expoſing the infuſion for a long time to the air, 
and removing from time to time the mouldy ſkin which 
grew upon it, a large quantity of ſediment was form- 
ed. On rediſſolving this in warm water, filtering and 
evaporating it very llowly, an acid ſalt was obtained 
in ſmall eryſtals like ſand, which had the following 


properties: 1. It taſted acid, eftcryeſced with chalk, 


and reddened litmus, 2. Three parts of boiling wa- 
ter diſſolved two of the ſalt ; but 24 parts of cold 
water were required to diſſolve one. 3. It is likewiſe ſo- 
luble in ſpirit of wine; four parts of which are re- 
quired to diflolve one of the falt when cold, but only 
an equal quantity when aſſiſted by a boiling hear. 
4. The ſalt is deſtructible by an open fire, melts and 
burns with a plcaſant ſmell, leaving behind a hard in- 


ſoluble coal, which docs not ealily burn to aſhes, 


5. By diſtillation an acid water is frſt obtained with- 
out any oil: then a ſublimate, which remains fluid 


while the neck of the retort is hot, and then cryſtal- 


lizes. This ſublimate has the taſte and ſmell of flowers 


of benzoin ; is foluble in water and in ſpirit of wine ; 
reddens litmus ; and precipititcs metallic ſolutions of 


the following colours, viz. gold of a dark brown; fil- 
ver of a grey colour ; copper ot a brown; iron of a 


black; lead of a white colour mercury of an orange; 
biſmuth, lemon- coloured. Ihe acid of molybdæna be- 
came yellow coloured, but no precipitate enſued, So- 
lutions of various kinds of carth were not altered; 


but lime-water atforded a copious grey- coloured pre- 
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cipitate. 6. By treating this acid with that of nitre, 
in the manner directed for producing acid of ſugar, it 
was changed into the latter. 

XVII. Ibentitr of the VEGETABLE Ac1Ds. 


Ox the proofs of the identity of the vegetable acids 


with one another, Mr Keir makes the following re- 


marks: „ The experiments and obſervations which 
have been made, prove evidently a ſtrong analogy be- 
tween the acetous acid, ſpirit of wine, tartar, and acid 
of ſugar; and they ſeem to ſhow the exiſtence of a 
common principle or baſis in ail of them, modified 
either by the addition of another principle not com- 
mon to all of them, or by different proportions of the 
ſame principle. None of the opinions on this ſub- 


ject, however, are quite ſatisfactory. The production 


of the acctons acid by treating ſpirit of wine with 
other acids, does not prove that the acetous acid was 
contained in the ſpirit of wine, but only in concur— 


rence with them, that they contain ſome common prin- 


ciple. There is no fact adduced to ſupport Morvean's 


opinion, that fixed air is abſorbed during the acetous 
fermentation ; or that the preſence of this fixed air is 
neceſſary. The decompoſition of all vegetable acids 
by heat, and the production therefrom of fixed and 
inflammable gaſes, how that theſe acids contain ſome 
of the ſame principles as theſe claſtic fluids, but do 
not prove that the gaſes exiſted in the fluids. We 
have good reaſon to belieye that acetous acid does not 


contain any fixed air already formed; for it yields none 


when vitriolic acid is added to it, or to foliated earth; 
nevertheleſs, my opinion that vegetable and animal 
acids are, by heat, ina great meaſure convertible into 
fixed air, ſcems to be ſufficiently proved by experi- 
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ments. Thus Halcs has ſhown the great quantities of - , 54, 


this gas Which tartar yields on diſtillation. Berthollet 
has obtained the fixed and inflammable gaſes from fo- 
liatcd earth; and Dr Higgins has verified this experi- 
ment, and deduced the quantities. From 7680 grains 
of ſoliated earth, the Doctor obtained. 


Cauſtic alkali - __ 3862.994 grains. 

Fixed air- - EE 

Inflammable air 18: 1047.6018 

Oily matter retained in the re- 

VVV 78 

Oil — - - I32 

Water condenſed = 7 

Deficiency attributed chicfly to | 
water - 726.9 402” 


As fixed and inflammable gaſes may be obtained 
from every vegetable ſubſtance by fire, nothing can be 
inferred from theſe experiments to explain particularly 
the nature of the acctous acid, excepting that it con- 


tains ſome of the inflammable matter common to the 
vegetable kingdom, and eſpecially of the matter com- 


mon to vegetable acids ; all which alſo, when analyſed, 
furniſh large quantities of theſe two gaſes. 
Although we are far (adds our author) from the 
knowledge requiſite to give a complete theory of the 
acetous fermentation, yet it may be uſcful to explain 
the ideas that appear moſt probable, In all the in- 


Quantities 
of the diffe- 
rent fub- 
ance ob- 
tained from 
foliated 
earth, 


ſtances that we know of the formation of acids, whe- 


ther effected by combuſtion, as the acids of ſulphur and 


phoſphorus, or by repeated abſtractions of nitrous acid, 


as in the proceſs for making acid of ſugar, a very ſen- 


combnſtion we know, from the weight acquired, 
there is a great abſorption of air; and in the latter 
caſe, of acids being produced by application of nitrous 
acid, as this acid conſiſts of nitrous and pure air, 
and as in theſe operations a quantity of the nitrous gas 
is expelled, there ſeems but little doubt that there alſo 


the pure air of the nitrous acid is united with the ſub- 
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ſible quantity of pure air is abſorbed, In the caſe of Air abſurb · 
that ed in the 
formation _ 


of all acids, 


ſtance employed in the formation of the new acid, 


Hence, from all that we know, the abſorption of air takes 
place in all acidifying proceſſes. - But it alſo actually 
takes place in the acetous fermentation, as has been 
obſerved, particularly by the Abbe Rozier; and it is 
generally known, that air is neceſſary to the forma- 
tion of vinegar. 
baſis? And from the experiments already related, of 
forminp the acetous acid by means of ſpirit of wine, 
it ſeems probable, cither that this ſpirit is the baſis of 
the acetons acid, or that it contains this baſis : and 
from the conyertibility of the acids of tartar and of 

ſugar 


The next queſtion is, What is the 


Practice. 
lcentity of ſugar into the acetons acid by the proceſſes above de- 
the vege- ſcribed, it ſecms probable that theſe allo contain the 


table a- 


1 ſame common balis ; which, being united with a de- 
C195 + 


termined quantity of pure air, forms acid of tartar ; 
with a larger quantity, acid of ſugar ; and with a {till 
larger, the acctous acid, 

« An inflammable ſpirit is ſaid to appear at the end 
of the dittillation of radical vinegar from verdigris. 
Now, if the ardent ſpirit were contained in the verdi- 
gris, as it is more volatile than the acid, it ought to 
come over firſt ; but as it appears only towards the 
end of the diſtillation, it ſeems to be formed during 
the operation; and I imagine, that the metal, when 
almoſt deprived of its acid, attracts fome of the air of 
the remaining acid; and the part or baſis of the acid 

thus 4 of its air becomes then an inflammable 
ſpirit, and in ſome caſes an oil appears. 
quantity of acid thus decompoſcd is very ſmall, and 
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little air of conſequence remains united with the me- 


tallic part of the verdigris, the copper appears rather 

ina metallic than calciform ſtate after the operation. 

But zinc, during its ſolution in concentrated vinegar, 
decompoſes the acid as it does the vitrivlic and other 
1545 ſtrong acids, and accordingly inflammable vapours are 
Sulphur2- produced; and what is remarkable, theſe yapours have 


ous Infam- a {ulphareous ſmell. Iron always, during its folation 
ma - 


Gurs pro- 2 
r wh flammable vaponrs; which, however, do not explode 


it, like inflammable gas. 
1,46 We muſt not imagine that we are yet able to ex- 
Ol the con- plain completely what paſſes in the acetous fermenta- 
3 he lien, or that the acetous acid is a compound of mere 
er, wy ſpirit and pureair. Beſides this combination of ſpirit 
cid. and air, it is obſerved, that a precipitation always takes 
place before the fermentation 1s completed, of ſome 
mucilaginous matter, which diſpoſes the vinegar to 
putrefy, and from which it therefore ought to be care- 
fully ſeparated. Stahl affirms, that without a depo- 
fition of ſuch ſediment, vinegar cannot be made from 
ſugar, wine, or other juice. Beſides the matter that 
is depolited, probably as much remains in the liquor 
as can be diſſolved therein; for, by diſtillation, much 
of a ſimilar extractive matter is left in the retort. 
W hat the nature of this matter is, and how it is form- 
ed, has not yet been examined. Though diſtillation 
frees the acid from much of this extractive ſubſtance, 
yet we have no reaſon to believe that we have ever ob- 
tained it entirely free from inflammable matter; as 
it retains it even when combined with alkalies and 
with metals. When ſugar of lead and other acetous 
ſalts are diſtilled with a ſtrong heat, the ſubſtances re- 
maining in the retort have been obſerved to poſſeſs the 
properties of a pyrophorus; and this will happen 
whatever pains have been taken to purify the vinegar 
employed. See the article PyRophHorRUs. This fact 
ſhows the exiſtence of an inflammable matter in this 
acid; and which may perhaps be eſſential in its com- 
poſition, and neceſlary to its properties. Although 
fermentation is the uſual mode of obtaining acetous 
acid, yet it appears from the inſtances obſerved by 
latter chemiſts, that it is not eſſential to its formation, 
but that it is alſo formed in various chemical proceſles ; 
and the acid obtained by diſtillation from woods, 
wax, &c, are very analogons to vinegar, It appears 
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alſo on treating the acid of ſugar with nitrous acid, as has 


But as the 


in concentrated vinegar, produces an cxpulſion of in- 


CHEMISTRY. 


been obſerved both by Weſtrumb and Scheele. The 


latter further acquaints us, that he obtained it in ana- 


lyling a tallow like oil, which remained undiſſolved 
upon digeſting ſtarch in nitrous acid. As acid of ſu- 
gar alſo may be obtained from a varicty of animal ſub- 


ſtances, and as this acid is convertible into the aces» 


tous we have one reaſon more added to many others, 
to prove that the matters of vegetable and animal ſub- 
ſtances are not capable of auy chemical diſtinction.“ 


XVIII. Apprriox to Sect. I. \ 20. concerning the volati- 
lity of a A xture of MAkINeg and NITRQUs ACIDS. 


_TH1s is much leſs ſenſible when the acids are weak 
than when they are concentrated. On mixing the 
two when moderately ſmoking, and which had remain- 
ed for a long time ſeparate without o caſiouing any 


diſturbance, a vaſtly ſmoking aqua-regia ha- been pro- 


duced, which would cither drive oat the ſtopple, or 
burſt the bottle in warm weather. On diſitlliizz a 
pretty ſtrong nitrous acid from ſal ammoniac, M. 
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Beanme obſerved, that the vapours which came over 
were fo exceedingly elaſtic, that notwithſtanding every 


precaution which could be taken in ſuch a caſe, the 
diſtillation could not be continued. By letting this 
eſcape, however, Mr Cornette obſerved, that the 


diſtillation of theſe two ſubſtances may be carried on 


to the end without any inconvenience, and the aqua- 


regia will then be no longer troubleſome, 


XIX. Tesr for Acibs and ALKALIES. 


Tu E general method recommended for diſcovering 
a ſmall quantity of acid or alkali in any liquid, is by 


trying it with any vegetable blue, ſuch as ſyrup of 
violets ; when, if the acid prevails in the liquor, the 


ſyrup will acquire a red colour, more or leſs deep ac- 
cording to the quantity of acid; or if the alkali pre- 


vail, it will change the ſyrup green in like proportion, 
Sincethe late improvements in chemiſtry, however, the 
ſyrup has been found deficient in accuracy, and the 
infulion of turneſole, or of an artificial preparation 
called litmus, have been ſubſtituted inſtead of it. 


The infuſion of litmus is blue, and, like ſyrup of vio- 


lets, becomes red with acids. It is ſo ſenſible that it 


will diſcover one grain of oil of vitriol though mixed 


with 100,000 of water. Unfortunately, however, this 
infuſion does not change its colour on mixture with al- 


kalies ; it is therefore neceſſary to mix it with juſt as 


much vinegar as will turn the infuſion red, which will 
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then be reſtored to its blue colour by being mixed with 


any alkaline liquor. The blue infuſion of litmus is al- 


ſo a teſt of the preſence of fixed air in water, with 


which it turns red, as it does with other acids. 

The great ſenſibility of this teſt would leave very 
little reaſon to ſearch for any other, were it always an 
exact teſt of the point of ſaturation of acids and alka- 
lies; but, from the following fact, this appears to Mr 
Watt to be dubious. A mixture of phlogiſticated ni- 
trous acid with an alkali will appear to be acid by the 


teſt of litmus, when other teſts, ſuch as the infuſion of 


the petals of the ſcarlet roſe, of the blue iris, of vio- 

lets, and of other flowers, will ſhow the ſame liquor to 

be alkaline, by turning green ſo eyident]y as to leave 
no room to doubt. 

When Mr Watt made ha diſcovery, the ſcarlet ro- 

4 F 2 


les, 
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Ten for a- ſes, and ſeveral other flowers, whole petals change their 


cids and al- colour by acids and alkalics, were in flower, 


kilics, 


— — 
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Ha- 
ving ſtained paper with their juices, he found that it 
was not affected by the phlogiſticated nitrous acid, cx- 
ceptiug in ſo far as it actcd the part of a neutralizing 
acid; but he found alſo, that, paper ſtained in this 
manner was much leſs caſily effected than litmus was; 
and that, in a*ſhort time, it loſt much of the ſenſibi- 
lity which it poſſeſſed at firſt; and having occaſion in 
winter to repeat ſome experiments in which the phlo- 
giſticated nitrous acid was concerned, he found his 
ſtained paper almoſt uſeleſs, Searching, therefore, for 


ſome other vegetables which might ſerve for a teſt at 


all ſcaſons of the year, he found the red cabbage to 
anſwer his purpoſe better than any other ; having 
both 3 

being naturally blue, and turning green with alkalics, 
and red with acids; to all which is joined the advan- 
tage of its being no farther affected by the phlogiſtica- 
ted acid of nitre than as it acts as a real acid. 

To prepare this teſt, Mr Watt recommends to take 
the freſheſt leaves of the cabbage ; to cut out the 
large ſtems, and mince the thin parts of the leaves very 
ſmall ; then to digeſt them in water at about the heat 
of 129 degrees for a few hours, when they will yield 
blue liquor ; which, if uſed immediately as a teſt, will 
be found to poſſeſs great ſenſibility: but as in this 
ſtate it is very apt to turn putrid, ſome of the follow- 


ing methods muſt be uſed for preſerving it. 


1. After having minced the leaves, ſpread them on 
paper, and dry them in a gentle heat; when 1 
dry, put them up in glaſs bottles well corked; and, 


When you want to uſe them, acidulate ſome water 


with vitriolic acid, and digeſt or infuſe the dry leaves 


in it, until they give out their colour; then ſtrain the 
liquor through a cloth, and add to it a quantity of 
fine whiting or chalk, ſtirring it frequently, until it 
becomes of a true blue colour, neither inclining to 
green nor purple ; when you perceive that it has ac- 
quired this colour, filter it immediately ; otherwiſe it 
will become greenilh by ſtanding longer on the whi— 
ting. This liquor will depoſit a ſmall quantity of 


'gypſum, and, by the addition of a little ſpirit of wine, 


will keep good for ſome days; but will then become 


ſomewhat putrid ad reddiſh, If too much ſpirit is 
added, it deſtroys the colour. If the liquor is wanted 
to keep longer, it may be neutralized by a fixed alka- 
li inſtead of chalk. | 


2. As thus the liquor cannot be long preſerved 


withont requiring to be neutralized afreſh juſt before 
itis uſed ; and as the putrid fermentation which it 
undergoes, and perhaps the alkalies or ſpirit of wine 
mixed with it, ſeem to leſſen its ſenſibility ; in order 
to preſerve its virtues while kept in a 5 naw ſtate, ſome 
freſh leaves of the cabbage, minced as above directed, 
may be infuſed in a mixture of vitriolie acid and wa- 
ter, of about the degree of acidity of vinegar ; and it 
may be neutralized, as it is wanted, either by means 


of chalk, or of the fixed or volatile alkali. It miſt 


be obſerved, however, that if the liquor has an ex- 
ceſs of alkali, it will ſoon loſe its colour, and become 
yellow ; from which ſtate it cannot be reſtored ; care 
fhonld therefore be taken to bring it very exactly to a 
hlue, ad not to let it verge towards a green. 

3. In this manner, Mr Watt prepared a red infuſion 


7 — 


enſibility with regard to acids than litmus, 


March 


of violets ; which, on being neutralized, formed a very 
ſenſible reſt, though he did not know how long theſe 
properties would be preſerved ; bat he is of opinion 
that the coloured infutions of other vegetables may be 
preſerved in the ſame manner by the antiſcptic power 
of the vitriolic acid, in ſuch a manuer as to loſc little 
of their original ſenſibility, Paper freſh ſtained with 
theſe teſts, in their neutral ſtatc, has ſufficient ſen- 
ſibility for many experiments; but the alum and glue 
which enter into the preparation of writing paper, 


Prat Ice, 


Volatile - 
alkali, 
* 


ſeem, in ſome degree, to fix the colour; aud paper 


which is not f1zed becomes ſomewhat tranſparent 
when wetted ; which renders ſmall changes of colour 
imperceptible. Where accuracy is required, there- 
fore, the teſt ſhould be uſed in a liquid taſte. 

4. Our author has found that the infuſion of red 
cabbage, as well as of various flowers in water, a- 


cidulated by means of vitriolic acid, are apt to 
turn mouldy m the ſummer ſcaſon, and likewiſe that 
is prevented by an addition of fpirit of 
as not been able to aſcertain the quan- 


the mouldin 
wine. He f 
tity of ſpirit neceſſary for this purpoſe, but adds it by 
little and little at a time until the proceſs of mould- 
ing is ſtopped. Very ſenſible teſts are afforded by 
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the petals of the ſcarlet roſe, and of the pink coloured 


lychnis treated in the abovementioned manner, 


XX. PVoraArile ALKALL. 


Ma Hr661ns claims the firſt diſcovery of the con 


ſtituent parts of volatile alkali, or at leaſt of an expe- 


riment leading to it. “ About the latter end of 
1785 (fays he), I found that nitrous acid 


poured on tin filings, and immediately mixed with 


Volatile al- 
kali prepa- 
red from 
nitrous a- 


fixed vegetable alkali, generated volatile alkali in $9 and tin. 


great abundance : ſo ſingular a fact did not fail of 
deeply impreſſing my mind, though at the time I could 
not account for it, About a fortnight after, I men- 
tioned the circumſtance to Dr Brockleſby. He told 
me he was going to meet ſome philoſophical gentle- 
men at Sir Joſeph Banks's, and deſired I would ge- 
nerate ſome alkali to exhibit before them: according- 


I/ I did; and had the pleaſure of accompanying him 


thither. The December following I mentioned the 
fact to Dr Caulet, and likewiſe the copious genera- 
tion of volatile alkali from Pruſſian blue, vegetable 
alkali, and water; on which we agreed to make a ſet 
of experiments upon the ſubject. At preſent I ſhall 
only give an account of the following, which drew 
our particular attention. Into a plaſs cylinder, made 
for the purpoſe, we charged three parts of alkaline 
air, and to this added one part of dephlogiſticated air; 
we paſſed the electrical ſpark repeatedly in it, with- 
out apparently effecting the ſmalleſt change. When 
it had received abont Too ſtrong ſhocks, a ſmall quan- 
tity of moiſture, appeared on the ſides of the glaſs, 
and the braſs conductors ſeemed to be corroded ; 
when we had paſſed 60 more ſhocks in it, the quan: 
tity of moiſtare ſeemed to increaſe, and acquire a 
greeniſh colour, though at this time the column of air 
ſuttered no diminution. On examining the air, it 
birned with a languid greeniſh flame, from which we 
inferred that the dephlogiſticated air was totally con- 
denſed: it ſtill retained an alkaline ſmell; and the alka- 
line part was not readily abſorbed by water. 
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conſtituent parts of water we coald readily account 7; | | mical no- 
. for the loſs of the dephlogiſticated air in this experi- 1. that propeſedin 1787 by Meſſrs Morocau, Berthol. mencta« 


ment ; but The quantity of water was more thau we Het, Fourerey, and Lavoiſier. | Wen. 
could expect from this: therefore water malt have Wuaen this nomenclature was firſt publiſhed, M. La- e 
been precipitated from the decompoſed alkali ; for voiſier informs us, that ſome blame was thrown upon 
vo'atile alkali, from its great attraction to water, the authors for changing the language, which had re- 
muſt keep ſome in ſolution even in its acriform ſtate, ceived the ſanction of their maſters, and been adopted 
From the above circumſtances it might be expected, by them. In anſwer to this, however, he urges, that 
1766 that a contraction of the column of air ſhould take Meſlrs Bergman and Macquer had expreſſed a wiſh for , _ 
Pg place; but it muſt be conſidered, that the union took ſome reformation in the chemical language. Mr Berg- Bergman's 


ſition of place gradually in proportion as the alkali was de- 
volatile a- compoſed ; and that, in this caſe, the expanſion muſt 
kali, equal the condenſation. During the ſpring of 1736 
I had often an opportunity of mentioning different 

facts to Dr Auſtin relating to volatile alkali, who at 

that time was too much engaged to pay attention 

to the ſubject. In the end of Auguſt 1787, he 

gave me an account of a ſet of experiments which he 

had made, and which actually proved, that volatile 


man had even written to M. Morveau on the ſubject in 


letter to 


the following terms. Show no favour to any impro- Morveau 
per denomination : Thoſe who are already poſſeſſed of 9this ſub- 
knowledge, cannot be deprived of it by new terms; 1e. 


thoſe who have their knowledge to acquire, will be 


enabled by your improvement on the language of the 


ſcience to acquire it ſooner,” 


The following is M. Lavoiſiers explanation of the Lavoiſier's _ 
principles on which his new language is compoſed, explanation 
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alkali conſiſts of liglit inflammable and , a A &« Acids conſiſt of two ſubſtances, belonging to that of the new 
airs; not knowing at that time what Meſirs Houſ- order which comprehends ſuch as N to us to be — 
man and Berthollet had done. Without depreciating ſimple ſubſtances. The one of thele is the principle 


the merit of theſe two gentlemen, Dr Auſtin has an 
equal claim to the diſcovery, laying aſide priority ; as 
his experiments are as deciſive as theirs. Dr Prieſtley 


made the firſt ſtep towards our knowledge of volatile 


alkali.” 
XXI. Prvssran Biue. 


1555 Tux acid of this ſubſtance, as far as it contains an 
Woulfe's acid, is ſuppoſed to be that of phoſphorus. Mr Woulfe 
telt ſor mi- propoſed a teſt of this kind for diſcovering 1ron in mi- 
reral wa- neral waters, which, he obſerved, would not be affected 
ters. by acids; but the lixivium deſcribed by him had the 

bad property of letting fall the Pruſſian blue it con- 
tains in a few weeks. The precipitate of copper, 
however, treated again with alkali, retained this pro- 
perty upwards of nine months, The volatile alkali, 
he obſerves, is diſſolved by the Pruſſian acid; and the 
cryſtals depoſited are rendered blue by the colouring 

17% matter, though the colour at firſt is loſt by the union 
Fe of it of the alkali with the ſubſtance already made. The 
en various metals were precipitated by this teſt of the following 
metallic ſo- colours: Gold of a browniſh yellow, the precipitate 

9. afterwards becoming of a full yellow; platina of a deep 
blue, but when quite pure, of a yellow colour, turning 
ſlightly green. Silver in the nitroas acid was preci- 
pitated of a whitiſh colour; copper from all the dif- 
ferent acids was precipitated of a deep brown colour, 

the liquid remaining greeniſh ; green vitriol let fall a 

deep blue powder, leaving a colourleſs lixivium; ſugar 

of lead and mnriated tin gave a white powder ; nitra- 
ted mercury a white or yellowiſh precipitate ; the 

Ilfeld manganeſe a browniſh, but that from Deyon- 

ſire a blue, which firſt became aſh-coloared and 

then reddiſh. Nitrated biſmuth afforded a white 
precipitate, and the lixivium was {lightly green: mu- 
riated antimony yielded a white precipitate, with 

a yellowiſh lixivium: vitriolated zinc a whitiſh : co- 

balt in aqua-regia a reddiſh white powder : the pre- 
cipitate of arſcnic and the different earths was com- 

monly white. | wa 


of acidity, and common to all acids; from it therefore 


ſhould the name of the claſs and genus be borrowed : 


The other, which is peculiar to each acid, and diſtin- | 


guiſhes them from one another, ſhould ſupply the ſpe- 
cific name. But in moſt of the acids, the two conſti- 
tuent principles, the acidifying and the acidifyed, may 


exiſt in different proportion, forming different degrees 


of equilibrium or ſaturation; this is obſeryed of the 
ſulphuric and ſulphureous acid, Theſe two ſtates of the 


ſame acid we have expreſſed by vary ing the termina- 


tion of the ſpecific name. 


Metallic ſubſtances, after being expoſed to the 


compound action of air and fire, loſe their metallic 
luſtre, gain an increaſe of weight, and aſſume an earthy 
appearance. In this ſtate they are, like acids, com- 
pound bodies, conſiſting of one principle common 
to them all, and another peculiar to each of them, 
We have therefore in like manner clalled them under 
a generic name, derived from the principle which is 
common to them all. The name which we have adopt- 
ed is Oxide » The peculiar names of the metals from 


which they are formed, ſerve to diſtinguiſh theſe 


compounds from one another, 

«© Combſtuible ſubſtances, which, in acids and me- 
rallic oxides, exiſt as ſpecific and pecaliar principles, 
are capable of becoming, in their turn, the common 
principle of a great number of ſubſtances. Combina- 
tions of ſulphur, were long the only compounds of this 
ſort known: bnt of late the experiments of Meſſrs 
Vandermonde, Monge, and Berthollet, have ſhown that 
coal combines with iron and perhaps with various o- 


ther metals; and that the reſult of its combination 


with iron are, according to the proportions, ſteel, plum- 
bago, Cc. 
M. Pelletier, that phoſphorus combines with my 


t is alſo known from the experiments of 


metallic fub{tances. We have therefore arranged theſe 


different combinations together under generic names, 


formed from the name of the common ſubſtance, With 


a termination indicating this analogy ; and have diſ- 


tingniſhed them from each other by ſpecific names de- 


rived from the names of the peculiar ſubſtances, 
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compound names. 
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ce It was found ſomewhat more difficult to form a no- 
menclature for the compounds of thoſe three ſimple 


ſubſtances ; becauſe they are ſo very numerous, and 


ſtill more, becauſe it js impoſſible to expreſs the na- 
ture of their conſtituent principles, without uſing more 
In bodics belonging to this claſs, 
ſuch as neutral ſalts for inſtance, we had to conſider, 1. 
the acidifying principle common to them all; 2. the 
2cidifiable principle which peculiarizes the acid; 3. 
the ſaline, earthy, or metallic baſe, which determines 
the particular ſpecies of the ſalt, We have derived the 
name of each claſs of ſalts from that of the acidifiable 
principle, common to all the individuals of the claſs ; 
and have then diſtinguiſhed cach ſpecies by the name 
of the ſaline, earthy, or metallic baſe peculiar to it. 
« As falt, conſiſting of any three principles, may, 


without loſing any of theſe principles, paſs through dit- 


ferent ſlates by the variation of their proportions ; 
our nomenclature would have been defective without 


_ expreſſions for theſe different ſtates. We have expreſ- 
ſed them chiefly by a change of termination, making 


all names of ſalts in the ſame ſtate to end with the 


2. Nomenclature by M.W iegleb. 


In Wiegleb's General Syſtem of Chemiſtry tranſla- 
ted by Hopſon, we have another nomenclature formed 
on different principles. In this he gives to fixed ve- 
petable alkali the name of Spodium, from the Greek 
word 2rod Ga. (aſhes ). The mineral alkali hecalls natrum, 
the name by which it was anciently diſtinguiſhed ; and 
the volatile alkali ammonium, from ſal ammoniac which 
contains jt in great quantity, The compound ſalts 
may be diſtinguiſhed into double, triple, and quadru- 

le; though, in the ſcheme given in the work, the firſt 


iviſion is omitted, as tending only to create confuſion, | 


The irregular ſalts, conſiſting of thoſe which are triple 
and quadruple, are admitted. Such as are imperfect 


by reaſon of an exceſs of acid, he ſays, are beſt deno- 


minated by converting the adjective, expreſſive of the 
baſe, into a participle; a practice which, on many oc- 
caſions, though countenanced by the authority of a late 


eminent writer, ſeems aukward and ſtiff, The exceſs 


of acid is denominated by the word hyperoxys, and a 
defect of it by &ypoxys. Hence his denominations are 
formed in the following manner. oo | 
Salts with exceſs of acid. Cream of tartar, or tarta- 
rus ſpodatus, or tartaroxys ſpodicus. Acid vitriolated 
tartar, or vitriolum ſpodatum, vitrio/oxys ſpodicus. 
The ſalts which arc imperfect from a defect of acid 


have their denominations by mentioning the baſe before 
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the acid, and expreſſing the former ſubſtantively, the mical ag. 


latter adjectively. Thus, 8 
Salt of tartar, acrated vegetable F Oxyſpodium, ae- 


alkali, ſpodium acrocraticum, rocraticum, 
Aeratcd volatile alkali, ammoni- S Oxyammonium 
acum acrocraticum, | acrocraticum, 
Chalk, or calx acrocratica, Oxycalcitis acro- 
— 0 craticus. 
Borax, or natrum boracicum. oF 138 bora · 


With reſpect to other terms, Mr Wiegleb expreſſes 
the acid with which any baſe is combined, by the ter- 
mination cratia, from the Greek «parQ®. (robur ), added 


Menchz. | 


tures, 


to it; excepting only thoſe with the nitrous and mu- 


riatic acids: and theſe (for what reaſon does not ap- 
pear) he calls Aporitra and Fpimuriæ. His genera of 
falts.arc as follow. be 

1. Vitriols (Sulphurocratia). 2. Nitres ( Aponitra), 
3. Murias ({Epimuriz). 4. Boraxes, 5. Fluoricrates. 
6. Arſcuicrates. 7. Barylithicrates, (thoſe with acid 
of tungſten). 8. Molybdznocrates. 9. Photocrates, 


(with acid of phoſphorus). 10. Electrocrates. 11. Oxy- 
crates, (with the acetous acid); or epoxycrates, with the 
acrated acid). 12, Tartars ; or, with the acid changedby 


fire, pyro-tartars. 13. Oxalidicrates. 14. Cecidocrates 
{with the acid of _ 15. Citriocrates. 16, Meli- 
crates (with the acid of apples). 17. Benzicrates, 18. 


Xylocrates. 19. Gummicrates. 20, Camphoricrates. 21. 


Aerocrates, 22. Galacticrates. 


22. Gala- melicrates 


(with acid of ſugar of milk). 24. Myrmecicrates. 25. 


Cyanocrates (with the colouring matter of Pruſſian 
blue). 26. Steatocrates. 27. Bombycicrates. 28. Zoo- 
lithocrates, (with acid of calcvlus). 


On the ſubject of nomenclatures it is obvious to 
remark, that whatever may be the defects of the old 


one, we are ready to be involved in much greater dif- 
ficulties by the introduction of a new one. 
poling a new language to be adopted, where would 

the ſecurity for its permanence? That which ap- 
Pears moſt ſpecious ar one period, may ſtill be ſu- 
perſeded by the refinements of another; and colourable 


pretenſions would never be wanting to ſucceſſive inno- 


vators. Hence a continua ion, and an endleſs 
vocabulary. As the nomenclatuf u abovemention- 
ed, however, has attracted no ſmall degree of attention, 


Or ſup- 


we ſhall here ſubjoin a ſcheme of it, as well for the ſa- 


tisfactien of our readers in general, as for the gratifi- 


on 


cation of thoſe in particular who may have imbibed the 


doctrines of its authors. 


— 
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" C4 rſenic. - Niuus of arſenic, _ 2 TE _ Oxide of arſenic. nods 10h or cals of vd ſulphurated « e Arſeniate of potaſh,&&c — 2 1 of Arſenicated tin 37 
5 "© oxide of 3 | 3 
R { AW Realgar, Arſcniate of copper. __ hy, 
| arſenic: a” Thos ef cdl 
ide ta Iver of arſenic, ; e f 
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TABLE, howing the Manner in which Natural Bodies, conſidered in a Chemical View, may be 
| divided into Claſſes; with their ſeveral Subdiviſions; their Properties defined ; and the Manner in 
which they are obtained, pointed out. 


wWATURAL BODIES, conſidered as the Objects of Chemiſlry, may be divided into the Ailing Claſſes, v 
I. SALTS. 2. EARTHS. 3. METALS. 4. INFLAMMABLES. $5. WATERS. 6. AIRS. 


I. SALTS. 


Tu Es k are ſoluble in water, ſapid, and not inflammable. They are either AcrDs or ALRKALIES. 
; Aerps are diſtinguiſhed by turning ſyrup of violets red, or 3 with alkalies neutral ſalts; and are ſuppoſed to con- 
fiſt of dephlogiſticated air condenſed, as their acidifying principle. e different acids yet known are, 
Vitriolic, fixed. The moſt ponderous of all fluids next to mercury, the moſt fixed in the fire, and the moſt powerful as a 
| ſolvent of all the acids. Obtained chiefly from ſulphur by inflammation, | 
„ Vitriolic, volatile. Obtained alſo from ſulphur by inflammation ; air being admitted during the procefs. It acts leſs pow» 
| erfully as a ſolvent than when in its fixed ſtate. | 
. Nitrous or Aquafortis : a volatile fluid, generally met with of a reddiſh colour, and emitting noxious fumes, when in its con- 
| | centrated ſtate ; though this is found not to be eſſential to it, but owing to a mixture of phlogiſton. In its pure ſtate it is al- 
moſt as colourleſs as water, and ſmokes very little. It 1s next in ſtrength to the vitriolic acid, and obtained chiefly from nitre. 
It conſiſts of dephlogiſticated and phlogiſticared air condenſed, and may be obtained by taking the electric ſpark for a long 
time in a mixture of theſe. By uniting with ſome metals it appears to be converted into volatile alkali. 
, Muriatic, or ſpirit of ſea-ſalt. A volatile fluid, generally of a fine yellow colour ; though this alſo is owing to the admix- 
ture of foreign ſubſtances, generally of iron. Inferior in power to the tormer, and obtained from ſca-ſalt. Naturally this acid 
ſcems to be in an aerial ſtate, but eaſily contracts an union with water. On mixture with manganeſe, it is wholly converted into 
a yellow, and almoſt incondenſible vapour, called „ ſpirit of ſalt; but which, on mixture with inflammable air, re- 
compoſes the marine acid. 
Fluor acid. Obtained from a ſpecies of ſpar: has little acid power, but is remarkable for its property of corroding glaſs, 
Acid of borax, or ſedative ſalt. Obtained from borax in the form of ſcaly cryſtals ; found alſo naturally in ſome waters in Italy, 
| and in certain minerals in other countries. 

Acetous acid. Obtained by allowing any fermentable liquor to proceed in the fermentation till paſt the vinous ſtate. It Is. 
| much leſs corroſive, and leſs powerful as a ſolvent, than the vitriolic, nitrous, or marine acids. | 
. Acid of tartar. Procured from the hard ſubſtance called tartar, depoſited on the fides of wine veſſels. 

Acid of ſugar. Found naturally in the juice of ſorrel, and procured artificially by means of nitrous acid from ſugar and a great 
| variety of other ſubſtances. Aſſumes a dry form. 
o. Acid of phoſphorus. Obtained artificially from urine, and in large quantity from calcined bones; found naturally i in ome kinds 


of lead-ore; and in vaſt quantities in Spain united with calcareous earth. Aſſumes a ſolid form, and melts into glaſs. . * 
1. Acid of ants, Procured from the animal from which it takes its name, by expreſſion or diſtillation, in a fluid form. | | 
2, Acid of amber. Obtained in a ſolid form ſrom amber. | | | AN 


3. Acid of arſenic. Obtained from that ſubſtance by means of nitrous acid. 18 extremely fixed in the fire. 

4. Acid of molybdæna. Procured from that ſubſtance by means of nitrous acid. Reſembles a fine white earth; 
5, Acid o of! lapis ponderoſus, tun ngſlen, 0 or wolfram. Obtained as an acid, per /e, from this ſubſtance by Mr Scheele; but its real aci- 
dity is denied by other chemi Is in the form of a yellow powder. 

Acid of milk. Obtained in a fluid form from that liquor. | 

Acid o 2 ar of milk. Obtained in form of a white powder, by means of nitrous acid, from ſugar of milk. 
Lithiſiac . Obtained in a ſolid form from human calculus, by means of nitrous acid. 

Acid of benzoin. Obtained in a ſolid form from that gum by ſablimation or Kriviatien with quicklime. 

. Acid of lemons. Obtained from the juice of that fruit by cryſtallization. 

. Sebaceous acid, or acid of fat. Obtained in a fluid ſtate from ſuet by diſtillation. 

Acid of citrons. Obtained in a fluid ſtate from the juice of that and other fruits, 

Aid of apples. Obtained in a fluid ſtate from the juice of apples and other fruits. 

Acid of ſorrel. Obtained in a ſolid form from the ) juice of that Plant; the ſame with acid of ſugar. 


J. AlKariges. Theſe turn ſyrup of violets green, and with acids form neutral ſalts. They arc, 

Fired vegetable, or Pot-aſh. Always obtained from the aſhes of burnt vegetables. A deliqueſcent ſalt, - | 

3 offile. A ſolid cryitalline falt, ſometimes found native, as the natrum of Egypt; and ſometimes by U ſea- 1 

weed as kel 1 

q. Volatile. "Obrained from ſal ammoniac, from the ſoot of- burning bodies, .and from the. putrefactive fermentation. It is 9 

naturally in the ſtate of an inviſible and elaſtic vapour, = a ſpecies of acrial fluid, GR of phlogiſticated and 
inlammablc air. 

| W 0 by their union wich other bodies, form 


Navre4. SALTS. E ARTHY SALTS. MeTALLic SALTS.  FEssENTIAL SALTS. 
Theſe are always compoſed of Compoſed of an acid joined to Formed of an acid and metal. Obtained from vegetables, and 
an acid and an alkali, and an earthy baſis, as alum and The principal of theſe are contain an acid joined with 
are of many different kinds, gypſum, Sec the following vitriols ; the others may be the juices of the plant in a 
as may be ſeen in the fol- table. — ſeen in the following table. particular manner not to be 
lowing table. | | imitated by art. To theſebe- 
long ſugar, manua, honey, 
aud others of that ſort. 4 
II. EARTHS. - 


f. Limeſtone, or marble, This is of infinite variety as to colour and texture. Marble is the hardeſt and fineſt, Thoſe 


2. Chalk, A white, friable, ſoft ſubſtance, This is much more free of heterogeneous matters than any limeſtone, 


a2 r . EE 
n. EARTHS. 7 


TaHEsE are ſolid bodies, not ſoluble in water, nor inflammable; and if fuſed in the fre, never reſume their * form 481 
but take that of glaſs, They are divided into 4 %orbent, cryſtalline, and argillaceous. 5 ag, 


* 


I. Artorpent Eaths are capable of being united with acids, and are either calcarcous, or not calcareous. 
a, The calcareous abſorbent carths are, 


ki d 
limeſtone which feel unctuous to the touch, are generally impregnated with clay : thoſe that feel gritty, or where 85 he 


is hard and weighty, contain ſand ; this is the beſt for building ; the other-for manure. 
and is 
calcined into quicklime. It is probably nothing elſe than limeſtone ſaddenly concreted without being cryſtallized. _ 
3 Sea ſhells, are likewiſe a calcarcous carth, ra, yield a very fine 1 uicklime, Theſe are uſed in medicine. 
4. Terra punderoſa. A fine white earth ſometimes found combined with fixed air, but more commonly with the vitriolic acid 
and forming with it a very heavy compound, named /pathum ponderoſum, It is found in mines and veins of rocks, 


b, The abſorbent earths which cannot be reduced into quicklime are, 


1. Mag ne ſia alba. A white earth, uſually found combined with the vitriolic acid, and forming bitter purging ſalt. It is like i 
obtained from the mother-ley of 1 nitre, the aſhes of burnt vegetables, &c. 


2. Earth if alum. A particular Kind of abſorbent earth, found in many places mixed with ſulphureous pyrites, as in Yorkſhire, 


& c. Clay of any kind may by a particular proceſs be converted into this earth. 
3. Earth Fand, This 1s obtained by the calcination of animal ſubſtances, and by precipitation in the proceſs for makin 


acid of milk. It can hardly be converted into glaſs; and is therefore uſed as a baſis for white enamels, &c. It is ſaid to em 
of the phoſphoric acid united to calcareous cart li. 


I  CarSTALLINE or VITRESCENT Earths, are hard, and ſtrike fire with ſtecl ; may be calcined inthe fire; but are not ſoluble i in acids, 
Of this kind are, 


1. Sand and Flint ; found plentifully every where. With alkaline ſubſtances my are eaſily changed into glaſs ; and hence are 
termed vitreſcent. 


2. Precious ſlones of all kinds are likewiſe referable to this claſs; but they are of a much ome degree of hardneſs and tranſ. 


n than the others. 


III. ARGILLACEOUS Earth are digſtinguiſhed by acquiring a very hard conſiſtence when formed into a paſte with water, and expoſed 


. to a conſiderable degree of heat; not ſoluble in acids. They are, 
1. Common da. It is of many different colours; but en red, yellow, or white, The pureſt i is that which burns white in 
the fire, 
2. Medical boles, Theſe are of different ſorts; but are only a purer kind of clay, ſometimes mixed with a little iron or other matters, 
3. Lapis nephriticus, or ſteatite. Theſe are indurated clays, found in various parts. They are at firſt ſoft and readily cut; but 
turn extremely hard in the air. Many other varieties of theſe earths might be mentioned; but as they do not differ in their 


chemical propertics ſo much as in their external appearance, and being all mixed with one another, they more properl be- 
long to the natural hiſtorian than the chemiſt. 


III. METALLIC SUBSTANCES. 


THEss are bodies of a hard and ſolid texture; fuſible in the fire, and reſuming their proper form nn not t miſcible with 


's water, nor inflammable, They are divided into Metals and Semimetals. 


I. Merals are malleable; and the ſpecies are, 

1. Guld. The moſt ponderous and fixed in the fire of all bodies except platina, and the moſt ductile of any. It has a yelloy 
colour, and is more commonly found in its metallic ſtate than any other metal, It has no proper ore; but is found in 
ores of ſilver, and almoſt all ſands contain ſome of it. 

2. Silver is next to gold in malleability and ductility; but leſs fixed in the fire than either it or platina. Tt is ſometimes 
found in its native ſtate; but moſt commonly iu that of an ore with ſulphur, ſometimes with arſenic, and aſſuming different 
appearances, 

+" tina, A white metal of a greater ſpecific gravity than gold, and altogether as fixed in the fire; the moſt difficult io be 
"" melted of all known ſubſtances ; reſiſting the teſts which have uſually been applied for diſcovering the purity of gold, ſuppoſed 
from hence to be the iris of the ancients. Found in South America. 

4. Copper. Of a reddiſh colour, hard and ſonorous ; admits of being extended greatly under the hammer, ciches hot or cold, 
Is difficult of fuſion, It is generally found in the ſtate of an ore with ſulphur. There are a great variety of ores of it, ex. 
tremely beautiful, blue, red, green, and yellow. 

5. Iron. A grey- coloured metal, extremely ductile when hot; the lighteſt of them all except tin. It is the only metal certainly 
known to admit of being welded ; though platina is likewiſe ſaid to poſſeſs ſome ſhare of this property. It is likcwiſc be 

only one capable of being ge by cooling. It is found almoſt every Where; and its ores are infinitely various, 

6, Tin, A white ſoft metal, the lighteſt of the whole, and very ductile. The ores of it are generally arſcnical, and aſſume 2 C15” 
ſlalline appearance their colour bing moſt uſually of a dark brown, and ſometimes very beautiful. OP 

| | 7. Lead 


© 
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Lead. A metal of a dall bluiſh colour, —— ſoft and malleable, and very weighty, Seldom found in its metallic ſtate, but 
ofually in an ore with ſul phur or arſenic ; but ſeldom with ſulphur alone. The principal ores of it are the cubic, called galena 
and the glaſſy, called ſpar. | | | | | 

g. Mercury or quickſiluer ; formerly accounted a ſemimetal, on account of its fluidity, but now reckoned among the moſt perfect 
metals. It is a white, opaque, metallic body ; fluid, except in a very intenſe degree of cold ; very heavy, and caſily volatilized 
by heat. Sometimes found in its fluid form, but aſaally in a beautiful red ore with ſulphur, called ciunabar. 


II. SzmmerTAls are brittle, and do not ſtretch under the hammer. They are, | 

1. Zinc. A bluiſli white ſubſtance of a fibrons texture, conſiderably hard and ſonorous, with a ſmall degree of duQility ; eaſily 
fuſed and volatilized. Its principal ore is lapis calaminaris. 

2. Biſmuth or tin glaſti. A white ponderous, hard, britile and ſonorous body, of a plated texture; eaſily fuſed and vitrified. It 
is only reduced to an ore by arſenic, Its appearance much the ſame with regulus of antimony, „ 

3. Antimony. A blackiſh ſubſtance, of a fibrous ncedle- like texture; hard, brittle, and of a conſiderable weight; not difficult of 

falion, and eafily convertible into glaſs. Its only ore is with ſulphur, which is the crude antimony, - 

4. Arſenic. A bright, ſparkling, whitiſh-coloured ſemimetal; of a plated texture; very brittle, and extremely volatile, It is ge- 
nerally found in the ores of others metals. : | g 

5. Cobalt. A brittle ſemimetal fuſible in a moderate heat, and eaſily convertible into a beautiful blue glaſs, called ſmalt. It is 
always obtained from an arſenical ore, hkewiſe called cobalt. | | 


ih white ſubſtance, of a cloſe texture, and very bright; eaſily melted, but very difficult to vitrify. 


W. INFLAMMABLE SUBSTANCES, 


6. Nickel. 4 A redd 


Are thoſe which continue to burn of themſelyes when once ſet on fire, They are divided into oils, ſulphur or brimſtane, alechel 
or ardlent ſpirits and charcoal. | | „ . | 


I. Os are thickiſh, viſcous fluids, not miſcible with water. Divided into animal, vegetable, and feſile. 
a, b, The animal and vegetable oils are, 


1. Expreſſed. Theſe are of a mild and bland taſte, inodorous, and not ſoluble in alcohol, They are obtained by expreſſion, as 
oil of olives, rape-ſeed, almonds, &c. Animal fats are of the ſame nature, as is alſo wax. 

2. Eſſential, Theſe are always obtained by diſtillation, poſſeſs the taſte and flavour of the ſubje& from whence they are drawn, 
and are ſoluble in alcohol. Of this kind are oil of clove, ſpike, &c, The oil of ants is an example in the animal kingdom, 

3. Empyreumatic. Theſc are obtained by a conſiderable degree of heat, and polleſs an acrid taſte and burnt-like flavour, as oil of 

| hartſhorn. They are ſoluble in ſpirit of wine. | | | | 


6. Foſſile cils. Theſe are found in the earth in their native ſtate; and are called, when pure, naphtha ; which is of an acrid taſte, 
and extremely volatile, not miſcible with alcohol. A great many inflammable foſſils contain this, as bitamens, pit-coal, &c, 


II. Sui.pyuR or BrarmsronNE. This is a dry ſriable ſubſtance, not miſcible with water, It is found in many mineral ſubſtances, 
metallic ores, &e. but is for the moſt part met with in pyrites. Great quantities of it are found in the neighbourhood of yolcanocs. 


III. ArcoHorL or Aab vr Spixrrs. This is a fluid of an acrid and volatile nature, miſcible with water; obtained from fermented. 
vegetable juices by diſtillation ; as from the juice of the grape, malt-liquors, rice, &c. | EAR 


IV. CHARCOAL. The reſiduum of moſt inflammable matters after undergoing diſtillation with a ſtrong fire. A black ſubſtance, 
ated upon with 192 Or acids; ſoluble in hepar-ſalphuris, and entirely difſipable into inflammable air by a very violent 
heat. Of great uſe as fuel, and eſſentially neceſſary in metallurgy and other arts, | | | 


V. WATER. 


A colourleſs inſipid fluid well known. It is either ſimple or mineral. 


I. S144PLE, or pure-rain-water, as it called, though the moſt homogeneous fluid of this kind with which we are acquainted, is not 
perfectly pure, but always contains a portion of mucilaginous matter, which can never be perfectly ſeparated; It is ſuppoſed 
to conſiſt of dephlogiſticated and inflammable air condenſed. | 


I. MivR AL waters are theſe ſpring- waters impregnated with ſaline ſubſtances; the diverſity of which is exceeding great ; but 
they all agree in having an acid joined with them, The moſt common ſorts are impregnated with iron and ſulphur, 


Vi; AIX. | 
An inviſible and permanently elaſtic fluid, is of the following kinds: Dephlogiſticated, phlogiſticated, fixed or fixable, inflammable, 


nitrous, vitriolic acid air, marine acid air, dephlogilticated marine acid, alkaline air, hepatic air, atmoſpherical air. 


1. Dephlogiſticated. An elaſtic fluid naturally extricated in the proceſs of vegetation; artificially procured from nitre, miniom, 
manganeſe, water, &c, eminently capable of ſupporting flame and animal life. One of the component parts of eur atmoſphere. 
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2. Phlogiſticated, Produced in great quantities during the putrefactive fermentation; obtained alſo in the calcination of metals and 
other phlogiſtic proceſſes. Deſtroys animal life, and extinguiſhes flame, but is very friendly to vegetation. Is another of the 
component parts of our atmoſphere, | 3 
3. Fixed, or fixable, Has its name from the property of adhering to certain bodies, and fixing itſelf in them. Conſiſts of de. 
phlogiſticated air united to charcoal, Is obtained by fermentation, and in all phlogiſtic proceſſes. Manifeſts the properties of 
an acid: extinguiſhes flame, and deſtroys animal life. | "4 
4. Inflammable, Conſiſts wholly of charcoal and a little water rareſſed by heat; is remarkable for being the lighteſt of all gravi. 
tating ſubſtances, Is produced naturally in mines, and from putrid waters; artificially procured from certain metallic ſolutions, 
by paſling the ſteam of water over red-hot iron; by diſtilling wood, pit-coal, c. with a ſtrong heat; or by expoling charcoal 
to the heat of a burning lens in vacuo, It extinguiſhes flame unleſs it be mixed with a certain proportion of atmoſpherical or 
dephlogiſtjcated air; in which caſe it explodes violently, deſtroys animal life, but is friendly to vegetation, : 
5. Nitrous. Procured artificially in diſſolving metallic or other ſubſtances in the nitrous acid. On mixture with dephlogiſticated 


air both the dope their elaſticity, and a ſmall quantity of nitrous acid is produced. It inſtantly kills animals, and extinguiſie, 


flame. By unjon with ſome metals is converted into volatile alkali. In ſome caſes it may be made to ſupport flame, and even 
animal lite. Its property of condenſing along with phlogiſticated air renders it a teſt of the ſalubrity of the atmoſphere, | 


6. Vitriolic acid air, The ſame with volatile or ſulphureous vitriolic acid. 
7. Marine acid air. The ſame with marine acid reduced into vapour, and deprived of moſt of its water. 
8. Dephlogiſticated marine acid. Suppoſed by ſome to be the marine acid deprived of its phlogiſtion ; by others to be the ſame 


acid with an addition of pure air. It deſtroys many kinds of colours; whitens linen, and with inflammable air regenerates 
common marine acid. 1s}. | | | | | 

9. Alkaline air, The ſame with pure volatile alkali; is formed by an union of phlogiſticated and inflammable air, 

10. Hepatic air. Produced ſrom the decompoſition of liver of ſulphur by acids, or in the common atmoſphere. It is inflammable, 
but does not burn with exploſion. | | 


11. Atmoſpherical air. Compoſed of dephlogiſticated and phlogiſticated air; and thus ſupports both animal life and vegetation, 


TABLE, ſhowing the ſeveral Combinations that the $1MPLE CHEMICAL ELEMENTARY BODIES 
admit of with one another; the Compound reſulting from that Mixture ; and the Manner in 
which the Union is effected: With ſome Account of the principal Uſes to which theſe are ap- 
plicd in Arts or Manufactures. 3 ; 


/ N. B. This mark*, put above any word, denotes that there is Gs difficulty in the proceſs, SIE 
the union is not very complete. 


 _VITRIOLIC ACTD may be combined with the N ſub ſtances, viz. 
| Nirkous AciD. A mixture which readily inflames oils. By ſolution, generating heat, +; 
ACIDS. 1 Muz1aTic, VEGETABLE, and all other Acips yet known. By ſolution, generating heat. But theſe mix- 
tures arc applied to no particular uſe in medicine or arts, | 

Vitriolated tartar. By ſolution and cryſtallization, or double elective attraction from a great 

variety of bodies. VIE 1 | | | 

| | VEGETABLE. 4 Nitrum vitriclatum. A vitriolated tartar, obtained by diſtilling from nitre with the vitriolie 


acid, 1: 1 | | 
- | Sal polychreſtum. By deflagrating nitre with ſulphur. There are many other kinds of vi- 
| | ; | triolated tartar, known formerly by different names, and ſuppoſed to be poſſeſſed of parii- 
ALKALIES. | cular properties, but they are now neglected. | | 


| FossILE, Clauber's ſalt. By ſolution and cryſtallization. Much uſed in medicine as a gentle purgative. 
VOLATILE, Secret ammoniac. By ſolution. Formerly ſuppoſed a moſt powerful menſtruum for metals, &c. 
but without any juſt foundation, | 17 185 1 1 
| A corroded calx. By ſimple corroſion. This when perfectly edulcorated with water is 
found to be a true gypſum. 1 3 8 
Selenites, By precipitation from a very dilute ſolution of chalk in the nitrous acid, by 
1 means of the vitriolic acid. „ . 2s 
CALCAREOUS | Terra pondereſa. With this it unites in preference to alkalies, forming a very heavy and in- 
| EarTHS, 3 ſoluble ſubſtance called ſpathum ponderoſum. | | 
| | Gypſum or Paris-plaſter, Often found in a native ſtate, May be artificially formed by preci- 
I | pitating from a ſolution of chalk in a very concentrated nitrous acid. Uſed as a ce- 
i ment: for taking impreſſions from medals, &c. 
EARTHS. | Talc aſbeſtos, . A native production which connot be perfectly imitated by art. Uſed for 
holding objects in microſcopes, making incombuſtible cloth, &c, | | 
| Macnes1a. Epſom, or magneſia Glauber's ſalt. By ſolution and cryſtallization. Much uſed in medicine for 
. che ſame purpoſes as real Glauber's ſalt. | | 
91 Fans EARTH 


Table: CHE MI FE TT RY: 3 603 
Fol EARTH of ALUM. Alum. By ſolution, cryſtallization, &c. Uſed by dyers as a preparatory for taking on 
the colours, papermakers, goldſmiths, &c. 
EART IS. EARTH of Ax IMALSs, OSTEOCELLA, &c. By ſolution. The mixtures of theſe are not applied to any 
| particular uſe, | 
Cray*. Alum, By digeſting pure clay for ſome time in this acid, and expoſing i ir for ſome time to the air, 
an alum is produced ; and if the clay is precipitated from this alominous concrete, it is found to * a pure 
earth of alum, ſoluble in all acids. 
FrIxT. A thickiſh coagulum. By digeſting the liquor ſilices in the vitriolic acid. 
{ Gorp*. Imperfectly. By a particular proceſs after being ſeparated from aqua-regia. 
| SiLver®. By ſolution, after it has been precipitated from the nitrous acid by alkalies. The fumes which 
ariſe in this ſolution are inflammable. 
| Corepter, Blue vitriol. This is ſometimes a native oraduttion, but in this way it is never pure. It is artiſi-· 
A cially prepared by ſolution in a very concentrated acid, and cryſtallizing it. 
| Green vitriol or copperas. Obtained at large by particular proceſs from pyrites ; or by folution, &c. 
! | in a diluted acid. This is the baſis of all black dyes, ink, &c. as it ſtrikes a black colour with 
| Iron, vegetable aſtringents, 
METALS. F Salt of ſteel. By calcining the cryſtals of green vitriol till they are converted into a white powder. 
e f - alien of vitriol. By continuing the calcination till it aſſumes a brown colour. 
| Leap, $ Saturnus vitriolicus. A ſolution in a boiling heat, but is again precipitated when cold. 
21S ö An indiſſoluble conerete. By precipitation from the nitrous acid. 
I TiN Jupiter. corroſivus. By a boiling heat in a concentrated acid. 
| Ignis G:henne, or infernalis of Paracelſus. By a boiling heat, and repeated coctions with freſh 
Mzxc URY. acid when it is evaporated. 
. mn or mercurius precipitatus flavus. By evaporating to dryneſs, and then ** 
| with water. 
AnTimony®*. A metallic ſalt. By elective attraction ſrom butter of antimony. 
Zinc. White vitriol, Often found in its native ſtate, Artificially made by ſolution and eryNallization ina 


dilated acid. Uſed by painters for drying. 
SEMIMETALS. 8 A corroded calx. By ſolution in a concentrated acid. 


A. 


A 


ARSENIC . - By ditto. 

CoBart. A roſe-coloured mixture. By ſolution, If this is precipitated by a fixed alkali, and again diſ- 
ſol ved, the liquor appears of a beautiful red. | 

ExPRESSED. A blackiſh gummy-like maſs. By ſolution, generating a conſiderable heat. Native gums are 

ſuppoſed to owe their origin to a mixture of this kind. 

OILS } ESSENTIAL. A dark-coloured reſinous maſs. A great heat and violent efferveſcence being produced by thi 
ane mixture. "Fatt reſins ſuppoſed the ſame. 

EMPYREUMATIC., Little known, By ſolution. 

FossILE. A ſubſtance reſembling amber. By ſolution. | 

SULPHUR®*. Here there is no proper union of ſubſtances ; but if ſulphur is boiled in this acid, it becomes leſs inflammable and 

more fixed than any ordinary ſulphur, 

{ Vitriolic ether. By careful ſolution and diſtillation, the ether being ſeparated by the addition of water. 
„ | Spiritus vitrioli dulcis, By ſolution and diſtillation. | | 
ALCOHOL Oleum dulce. By continving the heat after the ether has ariſen. | 

| 4 Oleum anodynum minerale, By rediſtilling the reſiduum of the laſt with alcohol. A medicine much cele- 

brated by Hoffman. 

Sulphur. By puſhing the heat after the oil comes over. It is to be obſerved that this is produced in every 

combination of this acid with inflammables or metals. | | 
WATER. An acidulated water. Sometimes, W ſeldom, found iſſuing along with native ſprings. Applied to no particu- 
lar uſe. l 

NITROUS ACID maybe combined with the following Subſtances, viz. 

| VITRIOLIc, as above, 
Muz1atic. Aqua-regia. By ſolution. This! is the only proper menſtruum for gold; and it is a ſolution of 

ACIDS 7 & 
x tin in this menſtruum which is the baſis of the ſcarlet dye. 

VEGETABLE, and all others, By ditto. Theſe compqands have no particular names, nor are applied to any. 
| particular uſes in medicine or arts. 
"VEGETABLE, Common nitre. A native produce: on. Made artificially by ſolution and cryfiallizues. This 
ALKALIES.. deflagrates with oily or metallic bodies, and is the foundation of gun-powder, 
CEE: JFossirLeE. Cubic nitre. By ſolution, | 
VoLAaTILE. Nitrous ammoniac. By ſolution, This differs from all the other ammonical cates, by being 

ſoluble in alcohol. 
Deliqueſcent cryſtals. By ditt » and cryſtallization. 
Baldwin's phoſphorus, By diito and evaporating to dryneſs. | 
EARTHS, EARTH of Aru, and all other abſorbent ea; ths, By ſolution. The compounds have no names nor any 
| remarkable propertics hitherto diſcovered, 

CRYSTALLINE EAR THS“. By ſolution after : ; Tecipitation from the liquor ſilices. 


4 G 2 EE 


- 


CALCAREOUS, 


METALS. 


SEMIMETALS. 


CILS. 


ALCOHOL, 
WATER. 


ACIDS, 


ALKALIES, 


EARTHS, 


s X * 


Gorp“. Slightly impregnated. By a boiling heat in cloſe veſſels, * the ordinary method of ſeparating 


| ſilver from gold by the nitrous acid. It ſpontaneouſly ſubſides in the air. 
| A fluid ſolution, By ſolution, This when dilated with water ſtains hair and bones black; 28 
Wh alſo marble, agate, jaſper, &c. of different colours. 
) Sal metallorum. By ſolution and cryſtallization. 


Catharticum lunare, lunar cauſtic, or lapis infernalis. By inſpiſlaing the ſolution to dryneſs, 
CorrERr. A green-coloured ſolution. By ſolution. 


| Ikon, A greeniſh ſolution, if a diluted acid is employed ; ; if otherwiſe, it is of a yellowiſh colour: evapora. 


| ted to dryneſs, it deliquates in the air. 


cipitated. 


Saturni fulminans. By inſpiſſating the ſolution. This explodes when put upon the fire with greater 
force than nitre, and has been propoſed to be uſed as an ingredient in gun-powder to augment its force. 
| Tix. A ſolution or corroded calx. By a careful ſolution without heat it remains ſuſpended ; if otherwiſe, 
| it falls down in form of a calx. This is commonly ſuppoſed to be the compoſition uſed in dyeing ſcarlet; 

but by miſlake : for it is a ſolution of tin in aqua- regia that commonicates that fine colonr to cochineal. 


The ſame ſolution is the baſis of the powder which noges glaſs of a ruby colour. It is the precipitate of 
5 gold from aqua-regia by means of tin, 


Bs A limpid ſolution, intenſely corroſive. By ſolution. 
„„ Red precipitate, By evaporating the ſolution to 8 then calcining rll it becomes red, 
25 Mercurius corroſivus fuſus. By precipitating from the nitrous acid by fixed alkali. 
4 White precipitate = By ditto with the volatile alkali. 
A greeniſh ſolution, By uſing a concentrated acid, This might be applied in ſome caſes inthe 


K 5 A yellow ſolution. By diſſolving in a diluted acid. If much water is added, the metal is pre. 
E49. | 


BISsMUr n. art of dyeing; but is not yet come into general uſe. 


Magiſlery of biſmuth. By precipitating from the ſolution by means of water. This has been 


0 | employed as a coſmetic, but is inefficacious and unſafe. If mixed with pomatum, this 


| ſtains hair of a dark colour without | n it. 
Zinc. A corroded ſolution. By the ordinary means. 


A colourleſs calx. By ſimple corroſion. 


1 Bezoardic mineral, By diſtilling from butter of antimony, after having added the nitrous acid, 
e Antimunium diaphoreticum. By adding nitre to crude antimony, and deflagrating. 


bi _ C Ceruſa antimonii. By deflagrating regulus of antimony with nitre. 


| | A red liquor. By ſolution either in its calcined or metallic ſtate, 
COBALT Roſe-coloured cryſtals. By adding muriatic acid, and allowing it to eryſtallize. 
| Green ſympathetic ink. By diſſolving theſe cryſtals j in water. The ſolution is red when cold, 


| and green when warm; when wrote with, it diſappears when dry ; but when held to the 


fire it becomes green; and again diſappears when cold. 


Nick ELI. A green- coloured liquor. By ſolution, 


EXPRESSED. A thick bituminous- like ſubſtance, Upon the mixture a conſiderable degree of heat is gene- 
rated, and ſometimes, though very ſeldom, actual flame is produced. 


ESSENTIAL. Ditto. A more violent heat is generated upon the mixture with theſe oils than any other, and 
with many of them an actual flame is produced. 

EMPYREUMATIC. This mixture has no name, nor is it applied to any remarkable uſe in arts. 

FossILE. Ditto. 

Niurous ether. By digeſting ; the ether ariſing to the ſurface. 

Spiritus nitri dulcis, By digeſting : a me, and then diſtilling, 


Acidulated water. By ſolution. 


The MURIATIC ACI D may be combined with the filings SubNances. viz. 
VITRIOLIC and NITROUS, As in the former part of this Table. 


) VEGETABLE, and all others yet known. By ſolution : but as none of theſe mixtures are applied to any par- 
ticular purpoſe, we take no notice of them. 


(VEGETABLE. Digeſtive ſalt. By ſolution and cryſtallization. 


Common ſalt. Cow monly obtained by evaporating ſea- water to dryneſs ; or artificially made by 
mixing the acid and alkali, and cryſtallizing. | 

Sal gem. A native foſſile ſalt, found in mines in Poland, Spain, &c. of the ſame nature as com- 
mon ſalt, but more pure, 


VoLATILE. Common ammoniac. Obtained at large by a particular proceſs from ſoot. Artificially made by 
mixing the acid and alkali, and cryſtallizing. 
Liquid ſhell. By ſolution. A ſubſtance whoſe effects in medicine have been greatly extolled. 
CALCAREOUS, 60 calcis per deliquium. By evaporating liquid ſhell to dryneſs. It naturally deJiqueſces. 
Fixed ammoniac. By ſolution and cryſtallization. This ſometimes appears luminous ia the 
dark when ſtruck with a hammer. 


OsTEOCELLA, MAGNESIA, and other ablordents. * ſolution: but the properties or uſes of theſe are not 
known. — 1 


FosSILE. 


METALS. 


Table. _—_EE ROLLS bog 
{ Gouv#, A yellow liquor. By boiling a calx of gold (in whatever way obtained) in this acid. It does rot 
act upon it in its metallic ſtate, z 

A fluid ſolution. By diſſolving the ore of ſilver in this acid. It does not act upon pure me- 
SILVER®, tallic filver, ER | 
( Luna corutea. By elective attraction from the nitrous acid. 
| ang . A fluid ſolution, With difficulty effected, after having been precipitated from aqua · regis 
y alkalies. 
| Copper, A green deliqueſcent inflammable ſalt, By ſolution and inſpiſſating to dryneſs, 
Ion. Tiadtura martis aurea. By ſolution. The iron is in ſome les” rendered volatile by the 
| operation. 
METALS. 1 = A limpid ſolution, By a boiling heat, and frequent cohobations with freſh acid. 
| | (Cornea Saturni, By precipitation from the nitrous acid. 
Tix#, XA corroded powder. By ſimple corroſion. | RP 
Butte, of tin. By diſtilling from corroſive ſublimate. | 
| A colourleſs cryſtalline maſs, extremely acrid. By corroſion, employing the fumes of a very 
i | concentrated acid, | 
Mercur. corroſiv. albus, By precipitation from the nitrous acid. 8 
MERCURY“. J Corroſive ſublimate, By ſubliming from ſal ammoniac, common ſalt, or many other bodies. 
LEE, Mercurius dulcis, By reſubliming corroſive ſublimate with more quickſilver. 
5 Mercurial panacea. By ſubliming corr, ſuh. nine times, and digeſting ſor ſome time in ſpi- 
? rit of wine, 
ſ BrsmuTH®, A ſolution very ſlightly impregnated. By employing a very concentrated acid. 
| Zinc. A ſolution * a very Mga Frome colour, £ bl 3 3 
: ARSENIC®. Butter of arſenic. By diſtilling corroſive ſublimate with arſenic; the arſenic uniting with the 
SEMIMETALS. ; acid, and leaving a {ag $ N | 
| CoBaiT. A reddiſh ſolution. By the ordinary means. It becomes green by a gentle heat, 
NICKEL. A green ſolution, By the ordinary means. 
OILS*. By ſolution. The union here is but imperfect, nor have they any particular name. 
ALCOHOL. Spiritus ſalis dulcis. By digeſtion, and afterwards diſtilling. The acid here is never orally dulcified, 
WATER. Acidulated water. Generating heat by mixture. | 


VINEG A R may be combined with the following Subſlances, viz. 
ACIDS. VITRIOLIC, NiTRoOvs, and MuR1aTic, as in the above table. It likewiſe unites with all other acids, gene 
| rating heat; but the properties or uſes of theſe are not known. 
VEGETABLE, Regenerated tartar. By ſolution and cryſtallization. 
ALKALIES. 4 Foss ILE. Polychreſt of Rochelle. By ditto. 
C VoLaTILE. Spiritus Mindereri By ſolution. 
EARTHS CALCAREOUS EARTH. _ Earthy ſults. Not known in medicine or arts. 
* Macnesla. Dr Black's purging ſalt. By ſolution, It unites with all the other abſorbent earths ; ; but the 

properties of theſe mixts are unknown. 
(CorPer. Verdegrit. By ſolution and cryſtallization ; or at large, by Araifying copper-plates with the buſks 

of the grape. | | 
IRon. Sal m_—_ aperiens. By ſolution and cryſtallization. 

Ceruſe. By expoſing, in certain circumſtances, thin plates of lead to the fumes of vinegar. oy 


METALS. | LEAD. 1 Saccharum Saturni. By ſolution and cryſtallization. 
| | Tin#*, This is not properly diſſolved; but the acid is evidently impregnated, By the ordinary means of | 
ſolution. 


A fluid ſolution. By employing a precipitate of mercury from the nitrous acid alkalies. 
L MERCURY, 3 e = By 4 e {oh AA mercury, 4 * | 
q Zinc. A colourleſs ſolution of a ſweetiſh taſte, By digeſting for ſome time. 
| AnTIMonyY®, Vinum benedictum. This it not a proper ſolution of the metal, but the acid is impregnated 
SEMIMETALS, | with an emetic quality. 


ArSENIC. Vinum arſenicum. By ditto. A curious phoſphoric liquor. 
f BisMUTH. An auſtere ſtyptic liquor. By ſtrong coction. 
OLS“. The union here is imperfect, nor have any of them obtained particular names. 
ALCOHOL, A mixture much uſed for anointing ſprains, &c. 
WATER. Acidulated water, 


ACI D or T ART A R may be combined with the falloning ſubſtances, Viz. 
ALKALIES v Cream of tartar with exceſs of acid. 
x ECETABLE- I Soluble tartar, when completely ſaturated. 


ALKALIES. 


A alt very difficult of ſolution with exceſs of acid. 


FossILE., Rochelle ſalt. 
ane 1 A beautiful and ſoluble ſalt when We ſaturated. 
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EARTH, CALCAREOUS, . indiſſoluble ſclenite, 
Cor PER. A fine green colour for painting. 
METALS. Iron, A green ia e liquid. Chalybeated tartar. 


SEMIMETAL. KEcvivus of AN TIxO NY. Emetic tartar, 


: | ACID URINE may be combined with the following fubNances, VIZ. 
ACIDS of all kinds. The nature of theſe not known, 

Fix£D VEGETABLE. A ſalt not eaſily cryſtallized, the nature of which is not known, 
ALKALI. Foss1LE, A fine cryſtallized ſalt nſed in medicine. 


Vo LATILE., A glaſs- like ſaline ſubſtance called microco/ſmic ſalt, The acid is * found i in this ſtate by 
evaporating urine. 


VITRESCENT EARTHS, A glaſs of different ſorts, By fuſion, 


Leap. An inflammable malleable maſs. By calcining the dry ſalt with lead. 
Tin, A mals reſembling zinc; and inflammable, By ditto, 
| Iron, A true phoſphorus, By ditto, 

METALS. A blaiſh ſolution. By employi a watery ſolation of the acid. 

| CoryerR, A corroded powder, or green ee By a boiling heat in a watery ſolution of the acid. 

{ Mercury, A ſemi- opaque maſs. By fuſion with the acid, in its ſolid form. 
0 A corroded powder, ſoluble in water. By ſolution in the acid in a watery ſituation, 
e 41d covey : By fuſion with the dry acid. 
| A ſolution in the ordinary wa 
8 Aenne A brilliant ſtriated maſs. : By fuſion with the dry acid. 
 BigMuTH, A mixture but little changed in appearance from ordinary biſmuth, By fafion. 
ArSENIC, A whitiſh ſemitranſparent deliqueſcent maſs. By fuſion, 

CopalrTt., A reddiſh tincture. By ſolution, 


oſphorus. By diſtilling with ſubſtances that contain oils or inflammable matter. 


SEMIMETALS. 


OILS. Baldwin's p 


FLUOR ACID, may be combined with the fellewing Subſlances, VIZ. 


FIXED 3 ETABLE. A gelatinous ſaline maſs which cannot be cryſtallized, Great part of it it is alſo diſſi- 
pate evaporation to dryneſs | | 
ALKALIES, 4 FoOSSILE, FA ſubſtance Baller to the foregoing. 
| VoLATILE, Lets fall a quantity of ſiliceous earth, and forms a cryſtallizable «mmoniacal ſalt. 
L1ME | 
| Macnes1a, CA pelatinous matter. 
_ EARTHS. EARTH of ALUM, 1 
S1L1ceous EARTH. After long ſtanding, . of quartz. | | | 
SILVER The calces of the e metals partially diſſolved ; but the properties of the ſolution un- 
METALS | ICKSILVER, known | 
Eo CorrER. Thecalx eaſily ſoluble, and affording blue cryſtals; the metal only partially ſo. 
IRon. Diſſolved with violence with the emiſlion of inflammable vapours into an uncryſtallizable * 
ACID or SUG A R may be combined with the following SubNancet, viz. 
+ FixED VEGETABLE. A ſalt ſcarce capable of cryſtallization when perfectly neutral. 
ALKALIES. FosSILE. A ſalt difficultly foltble in water. 
| VoLATILE. An ammoniacal falt ſhooting into quadrangular priſms, 
Lime. A kind of ſelenite from which the acid cannot be ſeparated by a burning heat, 
E ARTHS. 1 Po DEROSA. A ſalt formed into angular cryſtals, ſcarce ſoluble in water. 
3 Macnesla, A white powder inſoluble without an exceſs of acid, 
EARTH of ALUM, A yellow god maſs incapable of Sr RENO, and liquefying in the air. 
GOLD. | 
METALS. hho at . The calces of all theſe metals diſſolved, but the nitre of. the ſolutions unknown. 


QuUICKSILVER, ) 


| IRo N. Diſſolved in great quantity, and forming a l . ſalt eally ſoluble i in water. 
SEMIMETAL. CoparTt. A yellow-coloured ſalt forming a ſympathetic ink with ſea-ſalt. | 
INF LAMMABLES. Arconor. An ether which cannot cally be ſet on fire unleſs previouſly heated, and borking with a 
blue flame. 


4 Dor BORN AX or SEDATIVE S ALT may be dined with the following Subſances, viz. 


Foss IE. Borax. A native ſubſtance, which may be imitated by art. It is of great uſe in promoting the 
ALKALIES. { fuſion of metals and earths. 


VoLaT1lE, An ammoniacal ſalt ſhooting into ſmall cryſtals, and melting by an intenſe heat into a greyiſh- 
coloured glaſs, 


EAR THS. MacxESLIA. A ſalt cryſtallizable i in vinegar and acid of ants. Decompoſed by other acids and ſpirit of wine, 


EARTH of ALUM. In certain proportions a ſalt difficult of ſolution ; in a others a hard maſs reſembling lt 
mice · ſtone, yet partially ſoluble in water, 


METALS. 


1 


Table. Hin 60 
METAL Izon. Anamber-coloured ſolution yielding cryſtals of a yellow colour. 


8E! IME TAL. ARSE hes A cryſtallizable compound ſhooting into pointed A e or forming a greyiſh, white, or ney 
powder. 


ALCOHOL. A ſolution with a conſiderable heat, which burns with a green flame. 
WATER. A ſolution in a conſiderable heat. The other mixtures wich this acid not known. 


ACID or AMBER may be combined with the following Subſtances, Viz. 


FIXED VEGETABLE. A tranſparent and cryſtallizable ſalt, hut deliqueſcent. 
FossILE. Acryſtallizable ſalt not deliqueſcent. 


VoLAaTILE, An ammoniacal ſalt ſhooting into acicular cryſtals. 


Lime A cryttallizable ſalt, difficult of ſolution and not deliqueſcent. Decompoſed by common ſal am- 
moniac. A 


ALKALIES. 


CARTRS Macnes1a. A gummy deliqueſcent ſaline maſs, not cryſtallizable. 


5 of ALUM. A priſmatic ſalt incapable of decompoſition by alkalies. | 
E A ſalt ſhooting into thin oblong cryſtals obtained from the precipitate ; but no ſoJution of the perfect 


— 


metal. | | 
oPPER. A cryſtallizable ſalt of a green colour. 
IRon, A cryſtallizable ſalt of a brown colour. | | 
Tix. A cryſtallizable ſalt from the precipitate, ſcarce to be decompoſed by alkalies. 
LEaD. A cryſtallizable ſalt from the precipitate, 
Zixc. A cryſtallizable ſalt. 


BrsMUTH. A cryſtallizable ſalt from the precipitate, not to be E l by alkalies. 
REG ULUS of ANTIMONT. A ſolution of the precipitate. 


METALS. 


SEMIMETALS. 


4 CID oF ANTS may be combined with the fullewing Subſtances, VIZ. 
FixED VEGETABLE, A cryſtallizable ſalt, deliqueſcent i in the air. 
FossILE. A ſalt of a ſimilar nature. 
VoLATILE., An ammoniacal liquor, cryſtallizable with Scotty.” 
" CHaLK or CORAL. A cryſtallizable ſalt which does not deliquate. 
MacNnesIla. A ſaline liquor ſcarcely cryſtallizable. 
JTzxra PonDEROSa. A cryſtallizable ſalt which does not deliqueſce. 


EARTH of ALUM. Unites with difficulty, and ſcarcely to the point of ſaturation, The nature of the com- 
pound not known. _ 


( SitLvER®. By ſolution. The calx of ſilver precipitated from aquafortis by alkalies ; but does not act upon * 
in its metallic ſtate. 58 


. corrkx. Beautiful green cryſtals. By difolving and eryſtallizing calcined . It acts ſlowly upon it in 
METALS. p its metallic ſtate, 


| Iron. A cryſtallizable ſalt, It difebres this metal with great facility. 


Leap*, A ſalt reſembling ſaccharum ſaturni. By 5 the red calx of 124d. But i it does not act upon it 
in its metallic ſtate. 
S MIME TAL. Zixc. Elegant cryſtals. By the ordinary means. 


The We of this acid upon other bodies, or the uſes to which theſe combinations might be applied, are not yet ſafficiently 
nown. 


| ALKALIES. 


FARTHS. 


AGI D or ARSENIC may be * with the following Subſlances, VIZ. 
| 3 PIX ED VEGETABLE. A ponderous ſalt ſhooting into fine cryſtals by ſuperſaturation with acid. 
ALKALIES. Foss1LE. A ſalt cryſtallizable when perfectly neutral. 
Bo 1 A peculiar kind of ammoniacal ſalt parting with the alkali, and decompoſing ſome of | it in a 
rong fire. 
Fa CHark. A cryſtallizable ſalt ſcarcely ſoluble. 
EARTHS. + MacnEs1a. A gelatinous maſs which cannot be cryſtallized. 
| TERRA PoNDEROSA. An inſoluble white powder. 
„ CoprER. A green- coloured ſolution. 
| IRon. A very thick gelatinons ſolution. 
MEL ALS. Lead. A ſolution which cannot be cryſtallized. 


Tin. A gelatinous ſolution in the moiſt way. A mixture taking fire in cloſe veſſels in the dry way. 


Zinc. A ſolution in the moiſt way, and 1 in the dry, a mixture taking fire in cloſe veſſels. 
BisMUTH, A partial ſolution. 


SEMIMETALS.  REecvLrvs of AnTIMonY, A partial ſolution. 
CoBaLlT. A partial ſolution of a red colour. 
| MancangsE. A partial ſolution in its natural ſtate. When the manganeſe i is phlogiſticated, a crytllzabe 
ſalt may be obtained, | 
INFLAMMA- ; ChARcOAL. A mixture taking fire and ſubliming when heated in cloſe veſſels. 


BLES O1L of TURPENTINE, &c. A thick black ſubſtance after ſome days digeſtion, 
— SULPHUR, A red ſublimate. 


ALKALIES, 
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ALKALI. 


ALK ALIES. 
EARTHS. 


METALS. 
SEMIMETAL. 


ALKALIES. 
 EARTHS. 


ALKALIES. 
EARTHS. 
METAL. 


„„ Table. 
ACID or MOLYBDAENA may le united with the following SubNances, viz. 
fFixeD VEGETABLE, A cryttallizable fait. | 
VOLATILE. A neutral falt, the nature of which is unknown. 


ACID os MIL K may be combined with the following un., Viz, 
© Fixed VEGETABLE. A deliqueſcent ſalt ſoluble in alcohol, 
Foss1LE., A ſalt of a ſimilar nature. 


VOLATILE. A deliqueſcent ſalt parting with much of the alkali by heat. 
CALCAREOUS and ARGILLACEOUs, Deliqueſcent ſalts, 

MacNnEesla. A ſalt more ealily cryſtallized, but deliqueſcent. 

CorPER, A blue ſolution, which cannot be cryſtallized, 


lao . A brown ſolution, with the emiflion of inflammable air, yielding no cryſtals. 
LEAD. An aſtringent ſweetiſh ſolution, which does not cryſtallize, 


Zixc, Acryſtallizable (alt, with the emiſſion of inflammable air during the ſolution, 


ACID or SUGAR os MILK may be combined with the —_— SEP axces; viz. 
FIX ED VEGETABLE, A ſalt very difficult of ſolution. 
Foss1LE. A ſalt more eaſily ſoluble, | 


( VOLATILE. A peculiar kind of ammoniac. 
BSORBENT and ARGILLACEOUS, Iuſoluble ſalts. 


ACID or AP 5 LES may be combined with the flowing Subflances, Viz. 


FIXED VEGETABLE, FossILE, and VoraTtILEg, Deliqueſcent ſalts. 


CALCAREOUS. A ſalt difficult of ſolution. unleſs the acid prevail. 


<4 Macxesla. A deliqueſcent ſalt, 


EARTH of ALUM, A ſalt very difficult of ſolution. 


Iaon. A brown ſolution, which does not cryſtallize, 


SEMIMETAL. Zixc. A fine cryſtallizable alt. 


ALKALIES. 


EARTHS. 


METALS. 


SEMIMETALS. 


ALKALIES. 


EARTHS. 


ACID or FAT may be 3 with the follwing: SubNlances, viz, 


Fix ED, VEGETABLE, and FossILE., Neutral ſalts of a particular nature. 
VOLATILE. A concrete volatile ſalt. 


'( Calcargous, A cryſtallizable ſalt of a brown colour. 


nnd 4 + A gummy maſs, which refuſes to cryſtallize, 


StLVER, A ſolution of the calx. 


Prartina. The calx copioutly diſſolved, and even the prieſt metal attacked | by ditillation to 9 5 
Core ER. A green ſolution, which cannot be cryſtallized. 


Jon. A cryltallizable ſalt, which does not deliquate, 
1 An aſtringent ſolution of the red calx called minium. 


Tix. A ſolution in ſmall quantity. 

Mercury. A ſolution by being twice diſtilled from the en 
Zinc. Diſſolved in its metalline ſtate. 
BisMUTH., A ſolution of precipitate. 


REcurus of AnTiwonY. A cryltallizable ſalt, which does not e 
MANGANESE. A perfect and clear ſolution, 


ACID or BENZOIN may be combined with the following Subſlances VIZ. 
Fixed VEGETABLE, A ſalt ſhooting into pointed feathery cryſtals, 
Foss1LE. A ſalt procurable in larger "cryſtals. 
VoLAaTILE. A deliqueſcent ſalt ſcarce cryſtallizable. 
CALCAREOUS, A cryſtallizable ſalt not eaſily ſoluble. 
MacNngsla. A cry ſtallizable ſalt cally ſoluble. 


The FIX ED ALKALIT, whether VEGETABLE or Fos51LE, can be united with the followin '"g Baker; but the V. egetable i ts ef tucun. 


ACIDS: Vitriolic, Nitrous, Muriatic, Vegetable ; and acid of Urine, of aan 


Ants, of Borax, &c. as in the former 
part of this Table. 


ALKALIES of all forts. The uſes of theſe mixtures are not known. 


EARTHS, 


METALS, 


Liquor ſilicum. By fuſion with twice their weight of alkali. 
CRYSTALLINE.+4 Glaſ5, By fuſion with a much ſmaller proportion of alkali. This is the compoſition of 
cryſtal glaſs, and all others commonly uſed. 
ABSORBENTS. Argillaceous, and all kinds of earths. Claſi. By fuſion ; differing 1 in quality according to the 
nature of the ingredients. Glaſs is liæwiſe produced with it in fuſion with metals, | 
Gorp*, After having precipitated it from aqua-regia, it diſſolves it if the alkali has been calcined with animal 
ſubſtances, 


St1.veR*, After having precipitated it from the nitrous acid, it diſſolves it if the alkali has been calcined in 
n with the flame. 


2 | METALS, 
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Tin. A corroded powder. By the ordinary means of ſolution, : SE, 
*| Corytr. By ditto, 25 
METALS. Leap. A fluid ſolution. By ditto. This ſtains hair black, : 
Ixon®. A blood - coloured ſolution. By dropping a ſolution of iron in the nitrous acid, into an alkaline lixivium. 
MEercury®*. A fluid ſolution, After precipitating it from acids; if the alkali is in too large e i 
then diſſolves it, eſpecially if the alkali has been calcined in eontact with the flame. 
Zixc“. By ſolution, after having precipitated it from the nitrous acid, 
| BremvTRa*., By ſolution, after having precipitated 1 it from the nitrous acid. 
{ Kermes mineral, By diſſolving antimony in an * lixivium, filtering, and allowing i te 
| ſtand in a cool place till it precipitates. 
| Golden ſulphur of antimony, By diſſolving a crude antimony in an I lixivium, and _ 
pitating by an acid. £ 
Hepar antimonii, By deflagrating crude antimony with nitre. 
| Crocus metallorum. Is hepar antimonii pulveriſed and edulcorated with water. 
| Diaphoretic antimony, By deflagrating regulus of antimony with nitre, | 
| | Antimoniated nitre. By diſſolving diaphoretic antimony in water, and allowing it to  eryſtallize. 
i | Magiſtery of antimony. By precipitating a ſolution of diaphoretic antimony by adding vinegar. 
[ Regulus antimonii medicinalis., By fuſing crade antimony with alkali, This is not properly a 
| compound of alkali and antimony, but of another kind, But as it is a term much uſed, it was 
proper to explain it, 
(Ans EN Ic“. A metallic arſenical ſalt, By a particular elective attraction from regulus of antimony and nitre. 
ExPRESSED. Soap. The beſt hard ſoap is made of olive- oil and foſſile alkali. The ordinary white ſoap of this 
country is made of tallow and potaſh ; black ſoap with whale-oil and potaſh. _ 
ain, * e maſi. Beſt made by pouring ſpirit of wine upon cauſtic alkali and then oil, digeſt- 
ing and ſhaking. 
rr ATIC, > This mixture diſſolves gold when precipitated from aqua regia ; and is the baſis of the fine 
colour called Pruſſian blue ; and has various other properties, as yet but little known. 
LFossILE. This has no name, nor are the properties well known; but from ſome obſervations that have been made 
| on native ſoapy waters, it is probable that it would keep linen much * white than any . kind of ſoap, 
PHUR | Hepar ſulphuris. By injecti 1 upon melted ſulphur. 
SUL ; Lac ſulphuris. By diſſolving ſulphur in an alkaline lixivium, and recipitating by an acid, | 
WATER, Alkaline lixivium, when cauſtic, or even the ordinary ſolution of mild alkali, is a fluid of great power in waſhing, 
| N bleaching, &c. 
AIR. Fixx. Mild alkali, This is the general ſtate in which alkalies are found but if they are rendered eauſtic by 
means of quick-lime or otherwiſe, they again abſorb it from the air, or from many other bodies, by cleQive 
attraction. When perfectly mild, iis alkali may be made to aſſume a cryſtalline form, 


The VOLATILE ALKALI, or SPIRIT or SAL_ AMMONIAC, can be united with theſe Bude, Viz. 
ACIDS : Vitriolic, Nitrous, Muriatic, Vegetable ; of Urine, of Amber, of Ants, &c. 
ALKALI, as above. 
8 Aurum „ A powder obtained by precipitating it from aqua regia by yolatile alkalies. 
ub” | A liquid ſolution. By adding a large proportion of alkali after it has been precipitated from aqua 
regia. This depoſites the gold when long expoſed to the air. The curious vegetation called 
arbor Diane is formed by adding mercury to this ſolution. A violently fulminating powder ob- 
| tained by digeſtion, 
| SiLvER*. A ſolution, Afier it has been precipitated from the nitrous acid, A fulminating powder by digeſtion, 
| Pratina*. By ſolution, after having precipitated it from aqua 8 | 
© 4 CA blue-coloured ſolution. By the ordinary means. This when evaporated to dryneſs, and mixed 
METALS. 4 with tallow, tinges the flame green. 
Corr ER. & Sapphire-coloured cryſtals. By cryſtallizing the ſolution. 
| Venus fulminans. By evaporating the ſolution to dryneſs, | 
| Aqua cerulea Nee By mixing ſal ammoniac, * and thin plates 4 copper, with 
| water, and allowing them to remain a — | 
Ixox. hy ordinary ſolution, 
| Leap. By ditto; | 
| Tin. The mixts that are produced by theſe metals are e liule known. 
Bisuur H“. By ſolution, after having a it from the nitrous acid; 
) ANTIMONY. 
CoBALT. A reddiſh liquor, By ſolution: 
NickzT. A blue liquor. By ditto, 
ExPRESSED. Has no name. By ſolution; 
ESSENTIAL, Sal yin oleoſum. By ditto with ſome difficulty, onleſs the alkali 4 is in a cauſtic Nate. 
OILS. EMPYREUMATIC. A pungent oily ſubſtance, of great power in medicine. The principal one of this kind in 
| | uſe is ſpirit of hariſhorn. 
FossILE. A particular Kind of ſoapy ſubſtance, 


Vox. IV, 4 H | SULPHUR: 


5 
SEMIMETALS. 4 Ax TIN ON. 


OILS. 


SEMIMETALS. 


| 
. 
i 


610 EE © © 2 e. Table. 


SULPHUR, Smoking ſpirit of ſulphur. By diſtilling ſal ammoniac, quick-lime, and ſalphur. 
ALCOHOL®*, By diſtilling alcohol ſrom volatile alkalics, it acquires a cauſtic ficry taſte ; but the union is not complete. 


WATER. This ſolution might be of nſc in waſhing or bleaching; but, unleſs in particular caſes, would be too expenſive, 
It coagulates with alcohol, 
AIR, Fixzxp Mild volatile alkali, The uſual Rate in which it is ſound ; nor has any method yet been diſcoyered of 


rendering it ſolid but in this ſtate. 


EXPRESSED OJLS may be combined with the following Subſtances, viz. 
ACIDS: Vitriolic, Nitrous, Muriatic, Vegetable, of Urine, of Amber, as in the n. part of this Table. 


ALKALIES : Fixed and Volatile, as above. 


CALCAREOUS EARTHS. A kind of plaſter, By mixture when in a cauſtic ſtate. 
Tin*, Ditto, By ſolution when the tin is in the ſtate of a calx. 


METALS. Lzgap*®, Dino, By boiling the calx of lead in oils. This is uſcd for cements in waterworks. The com- 


mon white paint is a mixture of this leſs perfect. 
SEMIMETALS. Zixc“. Dino. By duto. 


OILS: Eſſential, Empyreumatic, and Foſſile. By mixture but their uſes are not much known. 
SULPHUR, Balſam of Sulphur, By ſolmion in a boiling heat. 


ALCOHOL, Aller exprelled oils arc freed from ſoap or plaſters, they arc ſoluble in alcohol ; but not in their ordinary ſtate, 


ESSENTIAL 0 I L 5 may be combined with the following Subſtances, viz. 


ACIDS : Vitriolic, Nitrons, &c. as above. 


ALKALIEOY: Fixed and Volatile, as above. 


| CorPEk, By ſolution, 
METALS. LEaD. By ditto, 


OILS of all kinds, By ſolution or mixture. 
80 LPHUR. A balſem of ſulphur, By ſolution, TOY 1 ; better by adding eſſential oils to the ſolution made by expretiel 


oils or he par ſulphuris. 


| f Imperfect mixture, By ſolution. 
ALCOHOL. ' Aromatic waters, By diſtillation. 


WATER. Diſtilled water of the (hops. By diſtilling recent vegetable ſubſtances with water, 


EMPYREUMATI GO 7 LS my be combined with the following een, viz. 
ACIDS : Vitriolic and Nitrous, as above. 


| ALKALIES: Fixed and Volatile, as above. 


OILS of all kinds, By mixture. 
ALCOHOL. "7 ann. By repeated diſtillations the oils are rendered much more ſubtile. 


F OSSILE OILS may be combined with the following Subſlances, v VIZ. 
ACIDS : Vitriolic and Nitrons, as above. | | 


ALKALIES : Fixed and Voluiile, as above. 


OILS of all kinds. By mixture. 


SULPHUR. With lome difliculty, by ſolution, 


ALCOHOL. wu is - By ditto. 


SULPHUR may be combined with the ſollvwing, Subſtance) v VIZ. 
ACIDS : Vitriolic ; with the phenomena above deſcribed. 


_ ALKALIES: Fixed and Volatile, as above. 


SILVER. A mals of red- like colour. By adding ſulphur to red- hot filver, and fuling ; found alſo with it in the 
[ ſtate of an ore. | 


Leap. A ſparkling friable maſs, hardly faſible. By deflagrating ſulphur with lead. This in a native ſtate 
forms the ore of lead called galena. 


CorrER. A Black brittle. maſs, caſily ſuſed. By adding ſulphur to red-hot per; or ratifying with ſulphur 
and ſaſing. Naturally in ſome yellow pyrites, 


A ſpungy-like droſs, caſily fuſible, By putting ſulphur to red- hot 1 iron. This! is alſo ſound” naturally 
in the common yellow or brown pyrites. 
A fulminating compound. By mixing filings of iron with ſulphur, moiſtening them with water, and 


METALS. 3 IaoN. 4 preſſing them hard, they in a few hours bart out into flame, This compoſition bas been employ- 
| 15 9 ed for imitating ear:hquakes. 


Crocus martis, By deflagrating with iron. = 
1 martis aperiens, By calcining the crocus martis in the fire till jt aſſumes a red ; appearance, 


| Crocus martis aſlringens. By puſhing the heat ſtil] further, 
| Tin. A dark-coloured maſs, reſembling antimony, By tuſfjon, 


Ethiops mineral. By heating flowers of ſulphur, and pouring the mercury upon it, and ſtirring it 
well. Its natural ore is called c/nnabar, 


Mercury. 4 Fadtitions cinnabar. By applying the mercury and ſulphur to each other in wicir pure ſtate, and 


| ſubliming. 
[25 Cinnabar of antimony. By ſobliming corroſive ſublimate and crude antimony 1 or the reſiduum, 
. after diſtilling butter of antimony. 


SEMIMETALS. 
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Brsuvrn. A faint greyiſh maſs, reſembling antimony, By fuſion, If in its metalline ſtate, the ſulphar 
ſeparates in the cold; but not ſo if the calx has been employed. 
f AnNTIMONY. Crude antimony, By fuſion. 
| Zixc“. A very brittle, dark-coloured, ſhining ſubſtance. With ſome difficulty, by keeping i it long in a 
| moderate fire, and covering it ſeveral times with ſulphur, and keeping it conſtantly ſtirred. 
SEMIMETALS. [ Yellow arſenic. By fuſing it with „th its weight of ſulpbur. 
ES © Red arſenic. By ditto with 4th its weight of ſulphur, 
ARSENIC. < Auby of ſulphur, or arſenic, or golden ſulphur. By ſublimipg when the proportions are equal. 
| Grpiment. A natural production; not perfectly imitable by art ; compoſed of ſulphur and arſenic. 
Much uſed as a yellow paint, 
| NI1ckEL. A compound; compact and hard as lead ; of abright metallic appearance 3 internally yellow. By fuſion; 
OILS : Expreſſed, Effential, and Foſſile, as above. 


WATER. Gas ſyloeſtre. By receiving the fumes of burning ſulphur in water. This ought rather to be called a union of the 
| volatile vitriolic acid with water. | 


| | A L COHOL may be combined with the fullewing uh, viz. 

ACIDS: Virriolic, Nitrous, Muriatic, Vegetable, and of Borax, as above. | | 

ALKALI* : Volatile, as above. | 

METALLIC calces, in ſome. particular caſes. 

OILS : Expreſſed, Eſſential, Empyreumatic, and Foſſile, as above. | 1 

WATER. By ſolution. | | n 
GOLD may be combined with the following n viz. | e e 

ACIDS : Vitriolic#, Nitrous*, and Muriatic“. In the circumſtances and with the phenomena hore deſcribed, 

E Fixed, and Volatile“, as above. | 

hops N fuſion. And the ſame is to be underſtood of all the combinations of metals, unleſs particularly 

pecifie 

PTAT INA. Ductile, and of a duſky colour. This hes been employed to debaſe gold, as it is of the ſame ſpe- 

' _ cific gravity, and is not diſcoverable by the uſual teſts for diſcovering the purity of gold, 

Leap. A very brittle maſs. Gold is rendered pale by the leaſt admixture with this. 


METALS Tin. A brittle maſs when the tin is s added | in conſiderable quantity ; but the former accounts of this have been 
; \ exaggerated. by 
9 oe and harder than pure gold. This mixture is uſed in all our coins, the copper being called 
the alloy. 


| Ion. Silver-coloared, hard and brittle ; very eaſily fuſed. 
n Soft like a paſte called an ama/gamum. By ſolution; it being in this caſe called 4 } 
and the _ is to be underſtood of the Kaden of any other metal in quickſilver. 
Zinc. A bright and whitiſh compound, admitting of a fine poliſh, and not ſubject to tarniſh ; for which quali- 
tiies it — 10 propoſed as proper for analyſing ſpecula for teleſcopes, er 
 ARSENIC. Brittle; and the gold is thus rendered a little volatile. 
SEMIMETALS. ANTiMoNny. A fine powder for (taining glaſs of a red colour. By calcination, 
BIsAurH“. A brittle whitiſh regulus ; volatile in the fire. | 
COBALT. 
N. ICKEL, White and brittle. 


SILVER may be combined with the following SubNances, 1 viz. 
ACIDS: Vitriolic“, Nitrous*, Muriatic*, Vegetable“, and Acid of Ants*, as above. 
ALKALIES : Fixed; and Volatile“, as above. | 
CRYSTALLINE EARTHS and other vitreous matters. A fine yellow opake glaſs The fineſt yellow paint for at 1s 
| procured from glaſs mixed with ſilver. 2 5 
GOLD, as above. 
PLATINA. Pretty pure and malleable. Difficult of fuſion ; and in part ſeparates when cold, 
| Leap. Very brittle, 
METALS. Tin. Extremely brittle, as much ſo as 5 glaſs, | 
CorpERx. Harder than ſilver alone. Uſed in ſmall proportions as alloy in coins; 
IRox. A hard whitiſh compound. 
\ MEexcury*. By amalgamation with ilver-leaf, or calx of ſilver precipitated by copper, but not by ſalts 
This is uſed for ſilverizing on other metals, in the ſame way as the __— of gold; 
ZIxc. Hard, ſomewhat malleable, and of a white colour. 
ANTIMONY. A brittle maſs. 
SEMIMETALS.4 BisMuTH. A white ſemi-malleable body. 
ARSENIC, Brittle ; the filver being rendered in part volatile. 


COBALT, 
SULPHUR, as above, 


LE AD may be combined with the following Subſtances, viz. 
ACIDS: Vitriolic, Nitrous, Muriatic, Vegetable, of Urine, of Ants, as above. 
ALKALIES : Fixed and Volatile, as above. 


U 


1 CRYSTALLING 


OILS: Eſſential, as above. 
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CRYSTALLINE EARTHS. A thin glaſs. By fuſion in a moderate beat. 5 

[GoLD and Silver, as above. 44s 

PLATINa. Of a leafy or fibrous texture, and purpliſh or blue colour when expoſed to the air. If a large 
proportion of platina is uſed, it ſeparates in the cold. 

Tin. A liule harder than either of the metals, and eaſily fuſed : hence it is uſed as a ſolder for lead; and ; it 

4 ſorms the principal ingredients of pewter. If the fire is Jong continued, the tin floats on the ſurface, 


METALS. 
| melted lead. The union here is very light. 


| Ixon®. An opaque browniſh glaſs, . By a great degree of heat if the iron has been previouſly reduced to the 
ſtate of a calx ; but never in its metallic ſtate. 


| Mexcury®*, By amalgamation. Effected only in a melting heat, unleſs ae biſmuth has been previouſly 
united with the mercury, 


(Zinc, Hard and brittle, By pouring Zinc on melted lead. If = zinc | is firſt melted, and the lead injeQed 
upon it, it then deflagrates. | | POTN 
| AnTIMonY®, 


” | BigMuTH. 4 grey - coloured ſemi-malleable body, eaſily fuſed ; and thence uſed as a ſolder for lead or tin. 
 SEMIMETALS. prey” -coloured brittle maſs, caſily fuſed, and extremely volatile. 
ARSENIC, a glaſs. By fuſion in a conſiderable heat. Tis glaſs is aun f faſed; and is 
a much more powerful flux than pure glaſs of lead. 
COBALT. Phe nature of this compound is not known. 
| NicksL. A brittle metallic body. 
OILS: 1 and Eſſential, as above. 
SULPHUR, as above. DT; 


TIN may be combined with the following SubNlances, Viz. 


ACIDS: Vitriolic“, Nitrous“, Muriatic, Vegetable“, of Urine, as above. 


* ALKALIES: Fixed and Volatile, as above, 


CRYSTALLIN E EARTHS or other vitreous matters. An opaque white vitreous maſs, which forms the bas of white enamels. | 


GoLD, Silver, and Lead, as above. 
PLATINA., A coarſe hard metal which tarniſhes in the air. 


. Coregx. A brittle maſs. When the copper is in ſmall proportions, it is firmer and. harder than pure tin, 
METALS. This, in right proportions with a little zinc, forms bell- metal. 


| Ixon. A white brittle compound. By heating filings of iron red-hot, and pouring melted tin upon them, 
A metal reſembling the fineſt ſilver is made of iron, tin, and a certain proportion of arſenic. 


| Mercury. This amalgamum forms foils for mirrors; and forms the yellow pigment called aurum moſaicum, | 


By being ſublimed with ſulphur and ſal ammoniac, 


"Zinc. Hard and brittle. When the zinc is in ſmall proportions, it forms a very fine kind f 3 pewter. 
AnTimony® Regnlus veneris. By elective attraction from copper and crude antimony. 


Bisnorn. Bright, hard, and ſonorous, when a ſmall proportion of biſmuth is ales. This is very eaſly fuſed, 


SEMIMET ALS. 4 and employed as a ſolder. 


ARSENIC. A ſubſtance in external appearance reſembling zinc. 
CoBarTt. By fuſion. | 


| NickEL. A brittle metallic maſs. 
OIL : Expreſſed#, as above. | 
SULPHUR, as above. | 
COPPER may be 8 with the following Subſtances, viz. 


_ ACIDS: Vitriolic, Nitrous, Muriatic, Vegetable, of Urine, of A of Ants, as above. 
ALKALIES : : Fixed, and Volatile, as above. 


GoLD, Silver, Lead®, and Tin, as above. 


| PLaTINA. A white and hard compound, which does not tarniſh ſo ſoon as pure copper, and nin ts of a fi 
METALS, bp poliſh. pL Pper, its of a fine 


1 Harder and paler than copper. Eaſily fufed. 


MEercury®*, A curious amalgam. Soft at firſt, but afterwards brittle. By triturating mereury with verdigris 
common ſalt, vinegar, and water. 


? Brat. Commonly made by cementation with calamine. The larger the proportion of zinc, the 
9 5 paler, harder, and more brittle is the braſs. 


proportions. The beſt pinchbeck about 1-4th of zinc, 


| Spelter. A native ſubſtance, found in Cornwall, conliſting of zinc and copper, and uſed as a ſolder, 
ANTIMONY, By fuſion. 


BisMuTH. A paliſh brittle maſs. Somewhat reſembling ſilver. 


 ARsENIC. White copper. By pouring arſenic, fuſed with nitre, upon copper in fuſion, 
tion of arſenic is uſed, it makes the compound black and apt to n 
| Conair. White and brittle. 


NickzT. White and brittle, and apt to tarniſh. 


SE IMETALS, 


EE 


If too large a propor- 


SULPHUR, as above. 


Copper“. Brittle and granulated, like tempered iron or ſteel when broke. By throwing pieces of copper into 


ZIxc. 4 Prince's metal , pinchbeck, and other metals reſembling gold. By employing zinc in ſubſtance in ſmall 
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IXO NM may iy combined with the following Subſtances, Viz. | 
ACIDS : Vitriolic, Nitrous, Muriatic, Vegetable, of Urine, of Amber, of Ants, as aboye. 
ALKALIES : Fixed“, and Volatile, as above. 
VITRESCENT EARTHS. A tranſparent glaſs. In general blackiſh ; but ſometimes yellow, green, or bike T be 4 fa is 
influenced by the degree of heat as well as nature of the ingredients, | 
8 GoLD, Silver“, Lead“, Tin, and Copper, as above. | 
METALS. PLaTI — With caſt iron it forms a compound Wc hard, fomewhat du8iile, and | ſuſceprible of a fine 
3 | 
0 Zinc. A white ſubſtance reſembling ſilver. 
| ANTIMONY. The magnetic quality of the iron is totally Jeftroyed i in this ef 
BIs MUT H. In a art gg Hr this emitteth flames. 
SEMIMETALS. 4 ArSENIC. A whitiſh, hard, and brittle compound. By fuſing with ſoap or tartar, A metal reſembling fine 
ſteel is made by fuſing caſt iron with a little arſenic and plaſs, 
CopBart. A compound remarkably ductile. By fuſion in a moderate heat, 
[Nrcxer. A brittle maſs. 


SULPHUR, as above. | 
ME R CURY maybe combined with the following Subfances Viz. 
ACIDS : Vitriolic, Nitrious, Muriatic, Vegetable“, of Urine, as above, 
| ALKALI : Fixed“, as above. 
TALS GoLp, Silver“, Lead“, Tin, and Copper, as above. 
ME ? Patina. The compound reſultin uf from this mixture is not known. 
| Zinc. An amalgam. Soft or bard, according to the proportions employed, | 
| I AnTrImony. By melting the regulus, and pouring it upon boiling mercury, By FORTY diſtilling from 
SEMIMETALS. this amalgam, the mercury is rendered much more pure, and then is called animated mercury. 
| BremvTH. A ſilverizing for iron. By putting this amalgam upon iron, and evaporating the eos It has 
mach the appearance of ſilver. 
Copalr. By mixing firſt with nickel, and then adding mercury, 
SULPHUR, as above. 
Z INC may be combined with the following Subſtances, viz. 
ACIDS : Vitriolic, Nitrous, Muriatic, Vegetable, of Urine, of Amber, of Ants, as above. 
GoLD, Silver, Lead, Tin, Copper, and oo, as above. | 
METALS. | " PLaATINA A hard ſubſtance. 
e  ( Mercuxy, as above. 
©» (CC AnTIMoNY. This mixture is applied 1 to no particular uſe. 
SEMIMETALS. 4 AxsENIC. A black and friable maſs. 
CoBALT. The particular nature and properties of this mixt is 5 not known. 
oll. Enxpreſſed *, as above. 
SULPHUR®, as above. 
. ANTIMON r may be combined with the „ Allele SubNances, viz. 
ACIDS : Vitriolic#, Nitrons, Vegetable“, and Urinons. With the phenomena, and by the means aboye deſcribed. 
ALKALIES : Fixed and Volatile, as above. | 
VITREOUS EARTHS. A thin penetrating glaſs ; which is a powerful flux of metals. 
GoLD, Silver, Lead, Tin*, Copper, and tron, as 1 ; 
METALS. PTATINA. A hard maſs. | | 
C( MEexcvxy, and Zinc, as above. | 
BIs MurH. A mals reſembling regulus of Antimony. a 
ARSENIC, The nature and l of this mixt are not known. 
znr CopaLT. Nature unknown. 
NickeL. Ditto. | 


SULPHUR, as aboye, 
BISMUT H may be combined with the following Subſtances, vis. 
ACIDS : Vitriolic; Nitrous, Muriatic, Vegetable, and Urinous ; with the phenomena, Cc. above deſcribed. 
ALKALIES : Fixed“, and Volatile“, as We. 
VITREOUS MATTERS. A yellow glaſs, The ore of Biſmuth affords with theſe a blue glass; but this is dds # owing to 
ſome mixture of Cobalt with it. 
| Gols, Silver, Lead, Tin, Copper, and Iron, as above. 
METALS. 3PrarixA. This mixture changes its colour much on being expoſed to the air. 
I MERCURY, as above. 
ANTIMONY, as above. 
Ass ENI. Nature not known | | 
Cosa“. By mixing firſt with with nickel or OP of antimony, and then RY IRS cobalt ; but ir cannot be 
united by itſelf, 
NIickET. This mixt is not known. 


SU LPHUR, as aboye. 
4 RSENTIGC may be kind with the following Subſtances, VIZ. 
. Vitriolic, Muriaic®, Vegetable®, and Urinous ; with the phenomena, Cc. aboyementioned. 


SEMIMETALS. 


* 
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ALKALIES : Fixed, and Volatile ; with the phenomena, and by the means mentioned above. 
VITREOUS MATTERS. A glaſs which greatly promotes the fuſion of other ſubſtances. * ene muſt firſt be prepared by 
__ diſſolving and precipitating from alkalies. 
METALS. "2 4 Ss Lead, Tin, Copper, and Iron, as above. 
Zinc, Antimony, and Biſmuth, as above, 
SEMIMETALS, COBALT. 


Nicker. The phenomena axcading theſe mixtures have not been 8 as yet particularly obſerved. 
SULFHUR, as above. | 


| P L ATI W 4 Pr may be nation with the foltewing ulla, viz. 
ACIDS: Muriatic“; with the phenomena, Cc. mentioned above. 
ALKALI: Volatile, as above. 


METALS:  Gorp, Silver, Mercury, Tin, Copper, and Iron, as above. 
Z1xc, Biſmuth, and Arſenic, as above. 
SEMIMETALS. | CoBALT, 
= | N1ckzL. The phenomena attending theſe mixtures not yet obſerved. 


COBALT may be combined with the following Les. Viz. 
ACIDS : Vitriolic, fl Muriatic, and Urinous ; with the phenomena, Cc. as above deſcribed. 
ALKALI : Volatile, as above, | | | 
| © Saffre, By mixing calcined cobalt with calx of flint, and moiſtening chem with water, and 
EARTHS, Carx of FLINT. preſſing them cloſe in wooden tubs. 
4 ” Smalt, By vitrifyi " theſe with the addition of a little potaſh, 
METALS : 2 Silver, P m_ r ure. Tin, N <q and Iron, as pres 
c, Antimony, Biſmuth“, and Arſenic, as above | 
SEMIMETALS. NICKEL. | The properie of this compound not known, 


NICKEL may be combined with the following SubNances, VIZ, 
ACIDS: Nitrous, and Muriatic ; with the phenomena, Cc. as mentioned above. 
ALKALI: Volatile, as above. 
METALS: Gold, Platina, Lead, Tin, Copper, and Iron, as above. 
SEMIMETALS : Antimony, Biſmuth, PTY and FRE, as above; 
8U LPHUR, as above. 


3 0 RBENT EARTHS may be combined with the 1 n viz. 
ACIDS : Vitriolic, Nitrous, Muriatic, and Vegetable ; with the phenomena, and by the aſſiſtances abovementioned, 
 ALKALIES: Fixed as above. 


CavysTALINE. By this mixture they ate both much eaſier melted into glaſs than by themletves, but x not ot with 
EARTHS., out the addition of ſome alkali; _ 


ARGILLACEOUS. This mixture cafily runs into a glaſs without any addition. 


WATER, "Lime-water, By ſolution. It is ſometimes found flowing out of the earth in ſprings ; and as it always quits the 


water when expoſed to the air, it is there depoſed on the banks of the ſtreams, forming the ſtony incruſtati- 
ons called petrifications * And filtering through the pores of the earth, and dropping through the roofs of 
ſubterrancous caves, it forms the curious incruſtations found hanging from the roof of ſuch places ; ſome- 
| times aſſuming forms ſtupenduouſly magnificent. 

Alk. Fix Tr. Lime lone. It is from the quality that quick-lime has of abſorbing its air, again with it reſuming 
its ſtony conſiſtence, that it is fitted for a cement in building; and the great hardneſs of thc 
e ogy in old oullcings is owing to the air _ more n anited wit theſe than i in newei 
Works. N 


C R rs TAL LINE br VITRES CE Vr EARTHS may be * mith the following Sub ſtances, viz. 
ACIDS : vitriolic“, and Nitrous“; with the phenomens, Tc. as Aborementoncs. | 
ALKALI : Fixed, as above. 
ABSORBENT EARTHS : as above: 
ARGILLACEOUS EARTHS. A maſs running into glass in a moderate heat. 
METALS : Lead, Tin, Copper, and Iron, as above, 
WATER. Although this is not ſoluble in water by any operation that we are acquainted with ; yet, from its cryſtalline far, i 


is probable that it has been once ſuſpended; and certainly it is ſo at this ny in thoſe perriſying ſprings whofe incruſtations att 
of the cryſtalline ſort, 


SEMIMETALS : Antimony, Biſmuth, Arſenic, and Cobalt, as above. 


#ARCILLACEOUS EARTH may be combined with Abſorbent and Cryſtalline Earths, a5 above. With water! it only unites into: 
paſte of a mechanical nature. INDEX 


I 


04 
— 


ABSOLUTE M 


the vitriolic acid, ib. 


the experiment, 1005. 


Vinegar, 1528. 


INDEX. 


Difference of the abſolute heat of 
different fluids, 46. 

Abſorption of heat the univerſal cauſe 
of fluidity, 119- Vapour formed 
by the abſorption of latent heat, 


120, | 
Aaenſon of Homberg's pyrophorus 
explained, 1418. | 


| Autius acid, its ſpecific gravity, 400. 


his acid and its combinations par- 
ticularly treated of, 867, Procu- 
red by a particular kind of fermen- 
tation, ib Of its combination with 
alkalies, 868. With carths, 372 
„1 eq. With metallic ſubſtances, ib. 
Whether tin be ſoluble in it, 79. 
Of its concentration, 881. May be 
cryſtallized in form of a ſalt, 882. 
May be reduced into an acrial 
form, 883. Its combination with 
inflammable bodies, 884. Produ- 
ces a greater quantity of ether than 
Acid of 
milk ſcems to be of the acctous 
kind, 978. Whey may be con- 
verted into an acctous acid, 979. 
May be almoſt entirely deſtroyed 
by fire, 1001. Requifites for 
bringing it nearer to the ſtate of 
tartar, 1002. Weſtrumb's unſuc- 
ceſsful attempt to do ſo, 1003. Dr 
Crell's opinion of the poſſibility of 
this tranſmutation, 1004. Method 
recommended by him for trying 
His expe- 
riments proving that all the vege- 
table acids may be reduced to the 
acetous, 1006, ts ſeg, Manga- 
neſe ſoluble with difficulty in it, 
1369. Procurable from the reſi- 
duum of vitriolic ether, 2d 722. 
Leſt prepared from ſugar of lead 


and oil of vitriol, 882. Mr Dolfuſs's 


method of making the acetous 
ether readily, 884. How to pre- 
pare it ſrom vinegar of wood, ib. 
The acetous acid has an affinity 
with that of ants, 1504. How to 
cryſtallize its combination with the 
volatile alkali, 1515. Particalar 
deſcription of the ſaits formed by 
combining it with calcareous carth, 
1516. With magneſia, 1517. Its 
phenomena with zinc, 1518 With 
arſenic, 1519 Suppoſed to be an 


antidote againſt that poiſon, 1520. 


' Produces a curious phoſphoric li- 
quor with it, 2d 957, 1521, Its 
effects on lilver, 1523. Gold, 
1524, Inflammable ſubſtances, 
15 25. Diſſolves gums, gum-reſins, 
the fleſi and bones of animals, &c. 
tb. Various methods of concen- 
trating it, 1326. Of its cryſtalli- 
zation, 1527, Difference between 
common acctous acid and radical 

Mr Keir's epi- 
nion concerning. them, 1529. How 
to obtain it ſrom terra ſoliata tar- 
tart, ib. 

Achurd's method of making crucibles 
lrom the calx'of platina, 387. 


acid, 282, 


_ ſoluble in water, 297. 
acid attracts ſilver more than ſixed 


"Bc 20d, 437; 
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rar, defined, n“ 37. Acid; Phenomena attending the ſo- 


lution of a metal in one, 180. The 
nitrous moſt violent in its opera- 
tion, 181. 
it, 182 The marine acid much 
weaker than either, except when 
dephlogiſticated, 183. The other 
acids {till weaker, 184. Why the 


nitrous acid precipitates a ſolution 


of tin or antimony, 200. Pure 
vitriolic acid cannot be reduced in- 


to an aerial ſtate but by combi- 
nation with phlogiſton, 202. The 
nitrous acid ſtill more remark- 
ably changed by ſuch a combina- 
tion, 203. The marine acid ca- 


pable of aſſuming an aerial ſtate 


by reaſon of the phlogiſton it na- 
turally contains, 205. Table of 
the quantity of acid taken up by 
various baſes, 268. The vitriolic 
acid contains more fire than the 


nitroug or marine, 278. On the 


expulſion of the nitrous by the di- 
luted vitriolic acid, 280. By the 
ſame concentrated, 281, By a 
ſmall quantity of dilute vitriolic 
On the expulſion of 
the marine acid by the concentra- 
ted vitriolic, 283. On the decom- 
poſition of vitriolated tartar by ni- 
trous acid, 285. 'This ſalt cannot 


be decompoſed by dilvte nitrous 
acid, 287, 


Of its decompoſition 


by marine acid, 288, Requilites 


for the ſucceſs of the experiment, 


289. Why the marine acid can- 
not decompoſe vitriolated tartar 


previouſly diſſolved in water, 299. 


The decompoſitions of vitriolic 


ammoniac and Glauber's falt by 


this acid never complete, 291, Ni- 
trous ſalts decompoſed by it, 292. 
Marine ſalts decompoſed by the 
nitrous acid, 293. Selenite can- 


not be decompoled by marine acid, 
and why, 294- 
acid reſumes, on evaporation, the 
baſis it had left, 295. 


Why the vitr:olic 


| An exceſs 
of acid requiſite to make metals 
Nitrous 


alkali, 301. Solution of lead in 


nitrous acid decompoſed by ſalts 


containing the marine acid, 312. 


Vitriol of mercury decompoſed by 


marine ac d, 313. Precipitation 
of corroſive ſublimate by con- 
centrated vitriolic acid explained, 


315, Of the exceſs of acid in 


the ſolution proper for ma- 
king experiments on metallic pre- 
cipitates, 334. Iron and zinc 
the only metals diſſolved by vitrio- 
Nitrous acid diſ- 
ſolves all metals, thongh it has 
leſs affinity with them than the 
vitriolic or marine, 338 Why 


it cannot diſſolve them when very 


concentrated, 339. In what caſes 
marine acid can diſſolve metals, 
and when it cannot, 340. A triple 
ſalt formed by marine acid, iron, 


Vitriolic acid next to 


of acid, 448. 


"+ 


and regulus of antimony, 366. A- 
nother by the ſame acid, regulus 
of antimony, and copper, 367. 
Biſmuth precipitates arſenic from 
the nitrous acid, 369. Copper preci- 


pitates it from the marine acid, 370. 


Method of finding the quantity of 
pure acid contained in ſpirit of ſalt, 
376 In other acid liquors, 378. 
Quantities of acid, water, and alka- 
li, in digeſtive ſalt, 379, Mr Kir- 
wan's method of ſaturating an acid 
exactly with an alkali, 381. Quan- 
tity of mild and cauſtic vegetable 
alkali ſaturated by a given quanti- 
ty of marine acid, 382. Pure ni- 
trous acid cannot be made to aſ- 


fume an aerial ſtate, 383. How | 
to determine the quantity of pure 


acid in ſpirit of nitre, 384. Pro- 
portion of acid in ſpirit of nitre to 


that in ſpirit of ſalt, 385. To find 
the ſpecific gravity of the pure ni- 
trous acid, 386. 


To determine 
its mathematical ſpecific gravity, 
388, Of the quantity of real acid 
contained in it, 389. Quantity of 
acid, water, and alkali, in nitre, 
391. Experiments on the ſpecific 
gravity, &c, of vitriolic acid, 395. 
Dilution of the concentrated acid 
neceſlary for theſe experiments, 


396. How to find the ſpecific 


gravity of pure vitriolic acid, 397. 
Quantity of acid, water, and alka- 
li, in vitriolated tartar determined, 
398, Specific gravity of the ace- 
tous acid, 400, Why the precipi- 
tates of alum and mercury contain 
a part of the acid, 408. How to 
determine the quantity of pure 
acid in any ſubſtance, 410, Exact 
computation of the quantity of 
pure acid taken up by mild vege- 


table alkali, 418, Of the quanti- 
ties of acid and water in ſpirit of 


nitre, 426 Quantity of pure acid 


taken up by various ſubſtances, 


428. Quantity of vitriolic acid 


neceſſary to ſaturate mineral alka- 


li, 430. Of the ſame alkali ſa- 
turated by dephlogiſticated nitrous 
acid, 432, By marine acid, 
433- Quantity of marine acid 


ſaturated by calcareous carth, 438. 


Alum always contains an exceſs 


the pure carth of alum taken up 
by nitrous acid, 449. By. marine 


acid, 450, Quantity of iron taken 


up by the vitriolic acid, 453. Why 
vitriolic air is produced by diſſol- 
ving iron in concentrated yitriolic 
acid, 455. Of the ſolution of the 
calces of iron in vitriolic acid, 456. 
Proportion of iron diſſolved by the 
nitrous acid, 458, Vitriolic acid 
acts on iron in a much more di- 
lute ſtate than the nitrous, 461. 
Proportion of this metal taken up 
by the marine acid, 462. Calces of 
Iron precipitated of a reddiſh colour 
ſrom the. marine acid, 463. Of thc 


* 


acid, 504. 


Proportion of 
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quantity of copper diſſolved in the 
vitriolic acid, 464. Inflammable 


and vitriolic are obtained by diſſol- 


ving copper in this acid, 465. Why 
the dilute vitriolic acid will not 
act upon copper, 566, Quantity 
of copper diſſolved in nitrous acid, 
468, In marine acid, 469. Ef- 
fect of the vitriolic acid on tin, 


470. Of the nitrous acid, of the. 


marine acid, of the vitriolic acid, 
on lead, 474. Of the nitrous acid, 
475. Scarce ſoluble in dilute vis 
triolic acid, 476. Effects of the 


marine acid upon lead, 477, Of 


the vitriolic acid on filver, 478. 
Of nitrous acid on the ſame, 479. 
Of the diſſolution of ſilver in the 


marine acid, 480. The nitrous acid. 


cannot, according to Mr Kirwan, 


diſlolve gold, 484. Effects of the 


vitriolic acid on mercury 485. 
Of the nitrous acid, 486. Of the 
marine acid, 2d 486. Of the vi- 


triolie acid on zinc, 487. Of ni- 
trous acid upon it, 488. Leſs of 
this ſemimetal diſſolved by con- 
centrated than by dilute nitrous. 
acid, 489, Effects of the marine 
acid on zinc, 490, Vitriolic acid 


can ſcarce diſſolve biſnwth, 491. 


Nitrous acid diſſolves it readily, 
492. Marine acid ſcarce acts up- 
on it, 593. Effects of vitriolic a- 
cid on nickel, 2d 493. Of nitrous 


acid, 494. Of marine acid, 495. 


Of the vitriolic acid on cobalt, 
496. Of nitrous acid, 497, Of 
the marine acid, 498 Of vitrio- 
lic acid on reguius of antimony, 
499. Of nitrous acid, 500. OF 
the marine acid, 507, Of vitrio- 
lic acid on regulus of arſenic, 502.. 
Of nitrous acid, 503, Of marine 
Quantity of phlogiſton 
contained in it, 529, Why the 
marine acid acts ſo weakly, 


310. How to diſtil acid ſpirits, 


$75. Luting proper for them, 
577. Of the vitriolic acid and its. 
combinations, 612, et %%. See Vi- 
triolig. Miſtake of Mr Morveau 
concerning the exceſs of acid con- 
tained in alum detected by Mr 
Kirwan, 642. This exceſs neceſ- 


fary to render alum ſcluble in wa- 


ter, 643. Too great an exceſs 
8 the cryſtallization of the 
alt, 661. This exceſs beſt reme- 
died by the addition of pure clay 
to the liquor, 682, et /eg. The ſu- 
perfluous acid might be advanta- 
geouſly diſtilled, 689. Nitrous a- 


cid and its combinations, 722, et ſeq. 


Sce Nitrous. Experiment ou the 
tranſmutation of vitriolic into ni- 
trous acid, 721, Inconcluſive, 722. 
Marine acid and its combinations, 
782, et ſeq. This acid may be de- 
phlogiſticatcd by ſpirit of nitre or 
mangancle, 790. Mr Scheele's 
method of doing it by means of. 
manganeſe, 791, Properties of 

dephlogiſticated. 
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dephlogiſticated marine acid, 792. 
A miſtake of Stahl concerning its 
converſion into nitrous acid ac- 
counted for, 793. See Marine, Fluor 
acid diſcovered by Mr Margraaf, 
Kc. 826, t ſeq, Marine acid pro- 
ved to be different from that of 
fluor, $35, And likewiſe the vi- 
triolic, 836. Sec Fluor, Of the a- 
cid of borax and its combinations, 
858866. See Hora and Sal Se- 
dativus, Of the acetous acid and 
its combinations, 867—884. Sce 
Azcetous, Of the acid of tartar, 
E35—895. Sec Tartar. Of the a- 
cid of ſugar, 836-903. See Sugar 
and Saccharine, Of the phoſpho- 


ric acid, 904-907. Sce Phoſphoric. 


Of the acid of ants, 2d 907, 
Sce Ants. Of the acid of amber, 
 y90g—g15, Purified by marine a- 
cid, 911, Effects of ſpirit of nitre 
on it, 912. Of oil of vitriol, 913. 
Of the acid of arſenic, 916, % ſeg. 
Nitrous acid decompoſes arſenic, 
918, As docs alſo dephlogiſticated 
marine acid, 919. See Arſenic, Of 
the acid of molybdæna, 958. t /c. 
Lffects of the arſenical acid on 
molybdæna, 959. Nitrous acid 
acts violently upon it, 960. See 
Molybdana, Of the acid of lapis 
ponderoſus, tungſten or wolfram, 
967, et ſeg. See Tung ſten. Differ- 
ence between the acids of molyb- 
dana and tungſten, 971. Why 
Bergman ſuppoſed both theſe to 
be metallic earths, 972, 973, Of 
the acid of milk, 974, et hg. Con- 
tains the acids of tartar and ſea- 
ſalt, 975. Of the acid of ſugar of 
milk, 980, 931. ce Milk 
_ acid of human calculus, 982. Sce 
Calculur, Of the acid of benzoin, 
984, et ſeq, Sec Flowers and Ben- 
aon. Whether the acid of ſugar 
or of tartar is the baſis of the ano- 
malous vegetable acids, 996. Dr 
Crell's method of cryſtall:zing the 
acid of lemons, 997. The cryflal- 
lized ſalt cannot be converted into 
acid of ſugar, 999 Product of the 
acid of tartar by dry diſtillation, 
1009. Acetous acid almoſt entirely 
deſtructible by fire, 10017, Of the 
tranſmutation of the vegetable a- 
cids into the acctous acid, 1002 
1015. See Aceto. Phenomena re- 
ſulting from the mixture of acid 
ſpirits with one another, 1040. 
Solution of ſalts promoted by vi- 
triolic acid, 1045, Terra ponde- 
roſa uſually found in a ſtate of 
rombination with this acid, 1049. 
Effects of marine acid on acratcd 
terra ponderoſa, 1053. Sce Terra 
Pondereſa. White matter contained 


908. 


in the vitrialic acid ſhown to be 


gypſum, 1059. Vitriolic acid ca» 
ſily diſcoverable by ſolution of terra 
pee 1058. Marmor metal- 
icum ſoluble in very concentrated 
vitriolic acid, 1063 Why the fluor 


acid will not diſſolve flint directly, 


1073. Why the ſiliceous earth ſome- 
timcs cannot be precipitated by an 
ncid without the aſſiſtance of heat, 
1079. Earth of flints precipitated 


arſenic, 1292, 


Of the 


CHEMIST R V. 


by fluor acid, 1080. Neither the 
nitrous nor marine acid neceſſary 
for the preparation of aurum ful- 
minans, 1117. Vitriolic acid par- 
tially diſſolves arſenic, 1271. Ma- 
rine acid diſſolves it totally, 1272. 
Phlogiſticated alkaii precipitates 
arſenic from its ſolution in marine 
acid, and from that only, 1273. 
Arſenic decompoſed by dephlogi- 
ſticated marine acid, 1274. Pheno- 
mena of arſenic with nitrous acid, 
1280. Butter of arſenic can ſcarce 
be made to unite with marine acid, 
1282. Regulus of arſenic convert- 
ed by the vitriolic acid into white 
Phenomena of co- 
balt with vitriolic acid, 1300. With 
nitrous acid, 1301. With marine 


acid, 1302 With the acid of borax, 
1303. 


Effects of the nitrous acid 
on nickel, 1313. Dephlogiſticated 
marine acid the only e of 
platina, 1319. Solution of that 
metal in an aqua regia compoſed 


of nitrous acid and ſpirit of ſalt, 
1323. 


In one compoſed of marine 
acid and nitre, 1324. Solution 
of calx of platina in marine acid 
lets fall a cryſtalline powder on the 
addition of vegetable alkali, 1325. 
But not that in the nitrous acid, 
1526. Phenomena of manganeſe 
with vitriolic acid, 1360. Phlogi- 
ſticated vitriolic acid entirely diſ- 
ſolves it, 1367. And likewiſe the 
phlogiſticated nitrous acid, 1363. 
Effects of it on marine acid, 1364. 
Entirely diffolved by this acid 
without addition, 1365. Fluor 
acid can ſcarcely diſſolve it, 1366. 
Or phoſphoric acid, 1367. Acid 
of tartar partly diſſolves manga- 
neſe, 1368. Acetous acid effe&s 
a ſolution with difficulty, 1369. 
Acid of lemons entirely diſſolves 
it, 1370. As does alſo water im- 


pregnated with actial acid, 1371. 
No pure acid can diſſolve manga- 


neſe after it has loſt its phlogiſton, 


1375. Why the concentrated vi- 


triolic acid diflolves it without 
addition, 1378. Why the volatile 
ſulphureous acid diffolves it, 1379. 
Eflects of the nitrous acid on it 
explained, 1380. Exiſtence of 
phlogiſton proved in the marine 
acid, 1381. Explanation of the 
eſſects of acid of tartar and of le- 
mons, 1382. And of fluor acid, 
1383. EffeQs of digeſting man- 
ganeſc 3nd volatile alkali with ni- 
trous acid, 1393. An acid ſuppoſed 
to occaſion the taſte of eflential 
oils, 1429. A new one diſcovered 
by Mr Homberg, 2d 825. See Acts. 


See alſo Vitriolic, Nit ous, Marine, 


Acetous, Tartar, Fluor, &c. 


Acids, one of the principal claſſes of 


ſalts, 16). Divided into mineral, 
vegetable, and animal, ib, Their 
different action compared with 
that of alkalies, 177, Unite with 
alkalics into ncutral ſalts, ſome- 
times with, and ſometimes with- 
out, efferveſcence, 172. Change 
the blue colour of vegetables to 
red, 173. Different degrees of their 


moſt denſity, 422. 


attraction to alkalies, 174. The 
vitriolic ſtrongeſt in a liquid ſtate, 
ib, Marine acid ſtrongeſt in a 
ſtate of vapour, ib, The fixcd 
acids ſtrongeſt when the ſubjeAs 
are urged with a violent heat, ih. 
Attraction of the different acids 
for phlogiſton, 175. The acids are 
capable of forming an union with 
metals or earths, 176. Will leave 
a metal to unite with an earth, 
176, 177. And an earth fo unite 
with a mild volatile alkali, ib. 
Will leave a volatile, to unite with 
a fixed alkali, ib. Some will leave 


a fixed alkali to unite with phlo- 


giſton, 175, 178. Exceptions to 
theſe rules, 179. Why precipi- 
tates are ſometimes thrown down 
by them, 221. Explanation of the 


decompoſitions effected by acids a- 
lone, 266, Quantities of the dif- 
ferent acids taken up by various 


baſes, 268, This quantity expreſ- 


five of the quantity of att raction 
they have for each of theſe baſes, 


269. Vitriolic ſalts decompound- 
ed by the nitrous and marine acids, 
275. Acids unite with alkalics by 
giving out fire, and quit themby re- 
ceiving it, 286. The attractive pow- 
ers of acids to metals difficult to be 


determined, 296. Proportions of the 
different metallic ſubſtances taken 
up by the different acids, 298. Me- 
tals have a greater affinity with a- 
_ cids than alkalies, 299, 303. Ex- 


planation- of the table of the affi- 
nities to the different metallic ſub- 
ſtances, 316. An equal quantity 
of all the mineral acids taken up 


by vegetable fixed alkali, 402. 


Quantity of this alkali requiſite to 
ſaturate the ſeveral acids, 403. 


cate metallic carths, 407. Con- 
centrated acids phlogiſticated by 
alkalies, 409. Of the time re- 
quired by mixtures of the mineral 
acids with water to attuin their ut- 
Of the altera- 
tions of their denſities by various 
degrees of heat, 423. Acids can- 


not diſſolve calcined magneſia 


without heat, 442. Phenome- 
na of different acids with in- 
flammable ſubſtances, 518. Me- 
tals ſoluble in acids, 520, 
nation and increaſe of their weight 
by acids, 523. 
mineral acids, 575. Vitriolic, phoſ- 
phoric, and acctous, acids, ſound 
in the reſin extracted from the re- 
ſiduum of vitriolic ether, 2d 722. 
Nitrous, marine, and phoſphoric 
acids, capable of expelling the fluor 
acid, 2d 850. Acids of fal ammo- 
niac and nitre expelled by ſalt of 
amber, 910. Of the anomalous ve 
getable acids, and the reſembiance 
which vegetable acids in general 
bear to one another, 984, %. 
How the anomalous vegetable a- 
cids are divided, 993. Of the eſ- 
ſential acids, 994 Empyreuma- 
tic acids, 995. Whether the acid 


of ſugar or of tartar be the baſis of 


the vegetable acids, 9y6. Dr Crell's 


PU 
cids can never totally dephlogiſti- 


Calci- 
How to diſtil the 


Index, 
proofs that all the vegetable 2. 
may be reduced to _ . 


contained in the eſt vir; 
„ 
ing the diſſolution of vitriolic ſalts 
in nitrous, or marine acids are 
neceſſary ſor the preparation of au- 
rutn fulminans, 1117, Copper un. 
— a change by combinati 
with vegetable acids, 1151. 
louring matter of Pruſſian blue cr. 

led by acids, and then taken 

the atmoſphere, 1177, Phe 
mena of arſenic with different 2. 
cids, 1275. Manganeſe become, in. 
ſoluble in pure acids, by loſing it; 
phlogiſton, 1375. See Acid,, Yu, 
olic, Marine, Vegetable, &c. 

Acids and Alhalies : inaccuracy of the 
common teſts for trying them, 

1549. Mr Watt's experiments on 

this ſubject, ib. His method 0 
preparing a teſt from cabbage and 
other plants, 1550, et /-7. Abſorb 
air during their formation, 154;, 

Adopters, or Aludels, deſctibed, 579. 

Aerated terra fohderoſa, analized by 
Dr Withering, 1057. 

Aerial acid : the converſion of dephlo- 
giſticated air into it by means of 
charcoal, a proof of the identity of 
phlogiſton and charcoal, 151, De- 
ſcription of the terra ponderoſa 
combined with the aerial acid, 
105 1. Aerial acid and phlogiſton 
ſuppoſed to exiſt in the colouring 

matter Pruſſian blue, 1196. $ce 
Fixed Air. 

Anities, quieſcent and divellent, de- 

ſcribed, 267. Table of the affini- 

ties of the three mineral acids to 
the different metals, 298. Expla- 

nation of this table, 316. Table ol 

the proportional affinities of thc 

metallic calces to phlogiſton, 140, 

Dr Black's general table of affini- 

ties, 553- 

Affinity of the different metals to 
phlogiſton, how determined, 32“ 

Agents in chemiſtry, how diſtinguiſh- 
ed from the objects of it, 22. 

Air ſupplies inflammable bodies with 
the heat they emit during combu- 
ſtion, 157. Too great a quantity 
of air will diminiſh the heat of 3 
fire, or even put it out entirely, 
and why, 159. Only a ſmall quan- 
tity of air can he obtained from 
metals when calcined, 191. Di 
ferent kinds of it produced during 
the diſſolution of metals, 201 Spe- 
cific gravity of the different kinds 
of air according to Fontana, 375- 
Expoſure of aluminous ores to the 
air ſometimes has the ſame effec 
with roaſting them, 663. Vitric 
deprived of its phlogiſton by expo- 
ſire to the air, 687. Lixivium fan- 
penn loſcs its colouring matter 

y expoſure to the air, 1172. This 
colouring matter taken np by the 
air after it has been expelled by 2. 
cids, 1177. Abſorbed during ths 
formation of acids, 1543. 

Air-bubblrs produced in water du- 

ring the act of congelation, occs- 

ſion its expanſion and prodig iou- 
force, 109. They are extricated 
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by a part of the latent heat dif- 
charged from the water at that 
time, I10. 
Alchemifts : their labours were of ſome 
advantage to chemiſtry, 13, 
Alchemy firſt mentioned by Julius 
Firmicus Maternus, a writer of 


the 4th century, 8. Suppoſed to be 


firſt derived from the Arabians, 
10. The pretenders to it very 
numerous in the beginning of the 
16th century, 12. 

Alchorne's experiments on the eſſects 
of mixing tin with gold, 1092, 
et ſeq 5 

Alembic, derivation of that word, 5. 

&lembroth ſal, made by ſubliming e- 
qual quantities of corroſive ſubli- 

mate and ſal ammoniac, 1047. 
Said to difſolve all the metals, ib. 
Convertible by repeated diſtilla- 
tions into a fluid that cannot be 

raiſed into vapours by the ſtrongeſt 
heat, ib. DES, 


: Algaroth powder, prepared by preci- 


pitating butter of antimony with 
water, 821. "The moft proper ma- 
terial for the preparition of eme- 
tic tartar, 1259. Shown by Mr 
Scheele to be a regulus half calci- 
ned by dephlogiſticated marine a- 
cid, 1261. His receipt for prepa- 
ring it cheap, 1262. 


Allali leſs attracted by nitrous acid 


than filver, 301. Metallic earths 
more ſtrongly attracted by acids 


than volatile alkali, 303. Why the 


metallic carths ſeldom decompoſe 


thoſe ſalts that have an alkali for 


their baſis, 304. Quantity of alka- 
li, acid, and water, contained in 
digeſtive falt, 379. Mr Kirwan's 
method of ſaturating an alkali ex- 


actly with an acid, 381. Quantity 
of mild and cauſtic vegetable fix- 


ed alkali ſaturated by a given 
weight of marine acid, 332, Quan- 
tity of alkali, water, and acid, in 
nitre, 39i. Of the ſame ingre- 
dicnts in vitriolated tartar, 398. 
Vegetable fixed alkali takes up an 
equal quantity of all the mineral 
acids, 402. Specific gravity of the 
vegetable alkali determined, 412. 
Quantity of carth contained in 
this alkali, 413. Of the quantity 
of fixed air containzd in oil of tar- 
tar and dry vegetable alkali, 474. 
Quantities of fixed air contained 


in impure vegetable alkali deter- 


mined by Mr Cavendiſh, 417. Ex- 
act quantity of acid taken up by 
mild fixed alkali, 418. Mineral al- 
„kali how prepared by Mr Kirwan 
for his experiments, 429. Of the 
quantity of vitriolie acid neceſ- 
ſary to ſaturate 100 grains of it, 
430. Quantity of dephlogiſtica- 
ted nitrous acid taken up by it, 
432. Of the marine acid, 433. 


Proportion of pure alkali, water, 


and fixed air, in cryſtallized mine- 
ral alkali, 434. Exceſs of acid in 
alyminous liquor cannot be remo- 
ved by mineral alkali, though it 


may be. by the vegetable and vo- 
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latile kinds, 689. Vitriolic acid 
combined with fixed alkali, 628, 
629. With volatile alkali, 633. 
Nitrous acid combined with vege- 
table fixed alkali, 740 With toſ- 
file alkali, 741 With volatile al- 
kali, 745 Marine acid combined 
wit vegetable alkali, 794 With 
mineral alkali, ib With volatile 
alkali, 795 Fluor acid combined 
with fixed alkali, 4th 850 With 
volatile alkali, 851 Glaſs cor- 
roded by the ſalt formed from the 
union of fluor aeid and volatile al- 
kali, 854 Sedative ſalt combined 
with the vegetable alkali, 862 
With the mineral alkali, 863 A- 
cetous acid combined with vege- 
table alkali, 868 With mineral 
alkali, 869 With volatile alkali, 
870 Acid of tartar combined 
with vegetable alkali, 889 With 
ſoſſil alkali, 891. With volatile 
alkali, 892. Acid of ſugar with 


vegetable alkali, 899 With foſlil 


alkali, ib, Incredible quantity of 
volatile alkali ſaturated by it, 900 
Phoſphoric acid with fixed alkali, 
gob With volatile alkali, 904 
Acid of ants combined with fixed 
and volatile alkali, 903 Acid of 
amber with fixed alkalies, 909 
With volatile alkali, ib. Acid of 
arſenic with vegetable fixed alkali, 


925 With mineral alkali, 927. 


With volatile alkali, 928 Vege- 
table alkali capable of being re- 
duced nito cryſtals by means of ſpi- 
rit of wine, 1017 Without any 


addition into deliqueſcent cryſtals, 


ib. Mineral alkali always aſſumes 
a cryſtalline form, ib. Change 
on the vegetable alkali by being 
united with ſpirit of ſalt, 1018 
Difference betwixt the vegetable 


and mineral alkali, 1010 The for- 


mer has a greater attraction for a- 
cids, ib, Both of them compoſed 


of a cauſtic ſalt and fixed air, 1020 


Of the volatile alkali, 1o30 Of the 
method of diſtilling it, 1031 Of its 
rectification, 1032 Combined with 
fixed air, 1033 Combined with 
metals, 1034 With inflammable 
ſubſtances, I055 With expreſſed 
oils, ib With eſſential oils and 
ſpirit of wine, 1036, 1037 With 
ſulphur, 1038 Solutions of cal- 
careous earth decompoſed by mild 
volatile alkali, 1046 Cauſtic fix- 
ed alkali throws down an inſoluble 
precipitate from ſolution of terra 
ponderoſa, 1056 Vegetable al- 
kali precipitates marmor metalli- 
cum unchanged from concentra- 
ted vitriolic acid, 1064 Volatile 
alkali precipitates filiceous earth 
more completely than any other, 
1074 A triple ſalt formed by pre- 
cipitating this earth with fixed al- 
kali, 1075 Siliceous earth diſſol- 
ved by boiling in ſolution of alka- 
li, 1076 A remarkable attraction 


| betwixt fixed alkali and filiccous 


earth in the dry way, 1077 
The uſe of volatile alkali ouly 


exploſion, 


lately known in the prepara- 
tion of aurum fulminans, 1106 
This alkali the cauſe of the 
1121 It exhibits a 
flaſh when thrown into a crucible 
by itſelf, 1122 - Uſed in the prepa- 
ration of fulminating ſilver, 1139 
Fhlogiſticated alkali loſes its pe- 
culiar properties, 1168 Colouring 
matter of Pruſſian blue unites with 
volatile alkali, 1182 Forms a kind 
of ammoniacal ſalt with it, 1186 
Volatile alkali produced by diſtil- 
ling Pruſſian blue, 1197 Pheno- 
mena on diſtilling metallic precipi- 
tates thrown down by Pruſſian alk a- 
li, 1198 Volatile alkali capable of 
uniting with fixed alkali and phlo- 
giſton ſo as to be capable of ſuſtain- 
ing a great degree of heat, 1202 
Phlogiſticated alkali cannot preci- 
pitate arſenic except from marine 
acid, 1273 Effects of volatile al- 
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roded by cauftic fixed alkalics, 393 
596 Advantages of uſing clay ra- 


ther than alkalies for abſorhing 


the ſuperfluous acid in aluminous 
liquor, 633 Solution of filver de- 
compoſed with difficulty by alka- 
lies, 756 How the alkalics are 
procured, 1016 Differences be- 
tween the, vegetable and mineral 
alkalies, 1019 Combinations of 
them with ſulphur rozz With 
expreſſed oils, 1026 With effen- 
tial oils, 1027 With phlogiſton, 
Differences between the 
fixed alkal;cs obtained from diffe- 
rent vegetables, ib Solution of 
terra ponderoſa in marine acid 
precipitated by all the alkalics, 
whether mild or cauſtic, 1054 
Alkalies diſſolve lead by boiling, 
1216 Effects of arſenic on alkalies, 
1290 Teſt for them and acids, 
1549 Sce Allali, Acid, and Acid. 


kali on nickel, 1314 Mineral Allaline ſalts See Alkali and Alla- 


alkali capable of decompoſing cry- 


ſtals of platina, but not the vege- 


table alkali, 1322 QCryſtalline 
powder precipitated from ſolu- 
tion of calx of platina in marine 
acid, by means of vegetable alka- 


li, 1325 But not from the ſolution 


in nitrous acid, 1326 Whether 
mineral alkal: can decompoſe ſolu- 
tions of platina, 1328 Fifty-ſix 
times as much of it required for 
this purpoſe as of vegetable alkali, 
1329 Effects of the volatile alkali 
on ſolutions of platina, 1330 Vo- 
latile alkali deſtroyed by manga- 
neſe attracting its phlogilton, 1394 
See Alkalies Whegleb's account 
of the phenomena attending the 
diſſolution of copper in it, 1035 


Its eflocts on dephlogiſticated fpirit 


of ſalt, 14%5 Higgins firſt diſco- 
vered its conſtituent parts, 1553 
Procured it from nitrous acid and 
tin, ib Effect of the electric ſpark 
on a mixture of it and dephlogiſti- 
cated air, 1555 
tion of it, 1556, 


Alkalics ; one of the general claſſes of 
Divided into fixed and 


ſalts, 169 
volatile, 170 The former ſubdi- 
vided into vegetable and mineral, 


ib Difference between their action 


and that of acids, 171 Neutral ſalts 
form them by being united with 
acids, 172 Vegetable blucs chan- 
ged green by them, 173 Different 
degrees of attraction betwixt them 
and acids, 174 Phenomena at- 
tending the precipitation of me- 
tals by them, 220 Volatile alka- 
lies particularly apt to form tripie 
ſalts, 274 Why they precipitate 
the metals, 300 Metals have a 
greater affinity with acids than al- 
kalies, though the Jatter ſeparate 
them from acids, 299 Why luna 
cornea cannot be reduced without 


loſs by alkaline ſalts, 314 Alka- 


lics ꝓhlogiſticate concentrated a- 
cids, 409 Proportions of the dif- 


ferent ingredients in volatile alka- 


Stone-ware vellcls cor- 
41 


lics, 430 


True compoſi- 


lis Alkaline ley improper for 


extracting the flowers of ben» 


zoin, 989. 


Alſton- Moor in Cumberland, a kind 


of acrated terra ponderoſa found 


_ near that place, 1051. 
Al udels, or Adopters, deſcribed, 579. 
Alum cannot form Glauber's ſalt 


by being diſſolved in water along 
with common ſalt, 272 Miſtake 


of Dr Crell on this ſubject cor- 


refed, ib. Nor blue vitriol by 
boiling it with copper filings, 349 
Why its precipitate retains part of 
the acid, 408 Its carth contains 
26 per cent of fixed air, 446 Pro- 
portions of the ingredients in it, 
447 The ſalt always contains an 
exceſs of acid, 448 Proportion of 


tlie earth of alum taken up by ni- 


trous acid, 449 By marine acid, 
450 Alum of the ancients diffe- 
rent from ours, 637 The name 
of Roch-alum derived from Rocco, a 
city of Syria, 638 Firſt made in 
Europe in the middle of the 15th 
century, in Italy, 639 Made in 
Spain in the 16th century, 640 In 
England and Sweden in the 17th, 
ib. Its component parts firſt diſco- 


vered by Boulduc and Geoffroy, 


641 Found to contain an exceſs 
of acid, ib his denied by Mr 
Morvcau, 642 His miſtake diſ- 
covered by Mr Kirwan, ib Inſo- 


luble in water when deprived of 
its ſuperfluous acid, 643 Eaſily 


calcinable in the fire; after which it 
is called burnt alum, ib Bergman's 
method of finding the proportion 
of the ingredients it contains, 644 
Difficulty of obtaining the earth 
of alum in a pure ſtate, 655 Mr 
Bergman's account of the propor- 
tion of the ingredients, 646 Whes» 
ther earth of alum be a pure clay 
or not, 647 Dr Lewis's experi- 
ment, tending to ſhow that clay 
undergoes ſome change by being 
converted into earth of alum, 649 
Quantitics of alum foluble in 
warm and in cold water, 65@ 

 Lergman's 
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_ the aluminous ſchiſt, 652 Aluminous ores 
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639 In Spain, England, and 
5weden, 640. 
See Alum, 


changed by roaſting, 653 Amalgamation of fulver à difficulty 


Preſence of pyrites the only requi- 
ſite for the production of alum, 
654 Ores containing alum ready 
formed only to be met with in 
volcanic countrics, 655, Orcs of 
alum at Solfatara in Italy, 656 
Aualyſcd by Mr Bergman, 657 
Heſſian, Bohemian, and Scanian, 
ores, 653 Alum, ſulphur, and vi- 
triol, extracted from the ſame ore, 
659 Alum flate found in York in 
Lug land, 66 Vergman's direc- 
tions for the preparation of alum, 
661 Uſes of roaſting the ore, 662 
Expoſure to the air ſometimes has 
the ſame effect with roaſting, 663 
Earthy orcs unfit for either pur- 
poſe, 664 Method of roaſting the 
ore in Sweden, 665 How often 
the operation is to be repeated, 
666 Danger of increaſing the heat 
too much, 667 Kinman's method 
of roaſting the ore at Garphyttan, 
663 Method of burning the hard 
ores at Lolſa in Italy, 669 
thod of elixating the burned ore at 
Garphyttan, 670 Heat and cold 
water uſed for this purpoſe in dil- 
ferent places, ib Different me- 
thods of clixation, 671 Singular 
circumſtance by which the alum is 
ſaid to he deſtroyed, 672 Of the 
proper ſtrength of the lixivium be- 
fore it is committed to evapora- 


mon, 673 Conſtruction of the e- 
vaporating veſſel, 674 How far 


the liquor ought to be evaporated, 


675 Of the firſt cryſtallization, 
676 Depuration of the cryſtals, 
677 Vergman's remarks on the 


proper form of the coolers, 678 
They ought to be of a conical 
ſhape, ib Aluminous ley contains 
fo much acid that it cannot be cry- 
ſtailized without abſtracting part 
of the exceis, 679 
be done by the addition of vege- 
table fixed alkali, or volatile alka- 
li, but not by the mineral alkali, 
680 Experiments in proof of the 
exceſz of acid preventing the cry- 


Me- 


1444 
by certain additions ſometimes uled 


ſtic matters, 1431 


Which may 


concerning it ſolved by Mr Berg- 
man, 217 Of copper with mer- 
cury, 1152 Dr Lewis's methods, 
1153 Amalgamation of mercury 
with different metals, 1232. 


Amber, acid of, 908 Mr Pott's cx- 


periments on it, 900 Requires a 
larger quantity of water for its ſo- 
lution, ib Rendered ſomewhat 
urcr by cryſtallization, ib Lart- 
y deſtroyed by ſublimation, ib 
Forms 4 ncutral ſaline liquor with 
ſixed alkalics which does not cry- 
ſtallize, ib Forms an oily fluid 
with volatile alkali, ib Extri- 
cates the acids of ſal ammoniac and 
nitre, 910 Purificd by marine a- 
cid, 911 Does not contain any 
mineral acid, ib Converted al- 
moſt entirely into a liquid by di- 
ſtillation with ſpirit of nitre, 912 
Moſt of it riſes in a ſolid form by 
diſtilling with oil of vitriol, g13 


Forms a: ſolution of quickhme, 


moſtly reſembling the ſame, in ve- 
getable acids, 914 Its effects on 
the metals, 915 Amber, by di- 
dillation, yields an acid ſalt and oil, 
Difference in the product 


in the diſtillation, ib Addition 


ol ſca - ſalt produces the ęreateſt 


yield of ſalt of amber, ib Greateſt 


quantities of amber diſtilled in 


Pruſſia, 1445 Diſtilled there with- 
out any addition, ib The ſalt pu- 
rified by being kept on bibulous 


paper to abſorb the oil, ib Cry- 


itals reſembliug it formed by the 
union of marine acid with phlogi- 
Methods of 
purifying its ſalt, 1494 An acid 
of another kind paſſes over in di- 
ſtilling this ſubſtance, 1493 Com- 
bination of the ſalt with alkalies, 
earths, and metals, ib Mr Keir's 
remarks on the nature of ſalt of 
amber, 1495. 


Ambergris yields a product on di- 


ſtillation ſimilar to that of am- 
ber, 1446. 


| ſtallization of alum, 681 Another, America: method of making nitre 


ſhowing the utility of adding clay 
to the alumineus ley, 632 Advan- 
tage of ufing it in preference to 
the alkalics, 633 Alum general- 
ly contaminated by dephlogiſti- 
cated vitriol, 634 This defect re- 
medicd by the addition of pure 
clay, 685 Perſeck vitriol cannot 
be deſtroyed by clay, 686 How 
the phlogiſton of vitriol may be 
diſhpated, 687 Epſom ſalt ſup- 
poſed to be producible ſrom the 
mother liquor of alum, 633 Su- 
xerfluous acid of this liquor might 
be advantageouſly diſtilled, 689 
Combination of arſenical acid with 
earth of alum, 938 How to make 
it ſhoot into cubical cryitals, 989. 

Alum ſlate” See Alum, 

lum works, when firſt ſet up in Italy, 


lert, ib 


there, 726. | 


Ammienias, vitriolie, decompoſed by 


ſolution of ſilver, 206 How to 


prepare this Kind of ſal ammo- 


niac, 633 FErroneoully faid to 
have powerful effects on the diſſo- 
lution of metals, ib Mr Pott's 
experiments on it, ib Nitrous am- 
moniac, how prepared, 745 Is ſo- 
luble in ſpirit of wine, ib Defla- 
grates without any addition, ib 
The principal ingredient in Ward's 
white drop, 746 Common fal 
ammoniac prepared from marine 
acid and volatile alkali, 795 Diſ- 
ſolves reſins according to Mr Gel- 


by repeated ſublimatiens, ib A 
ſmall quantity producible by di- 


billing ſca-ſalt with charcoal, &. 
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Its volatility diminiſhed - 


ib Originally prepared in E- 
gypt, 796 A method of making 
it deſcribed, ib Vegetable ammo- 
niac formed of the acctous acid and 
volatile alkali, 870 Can ſcarce be 
procured in a dry ſtate, ib Acid 
of common ſal ammoniac extrica- 
ted by acid of amber, 910 And 
by the arſcnical acid, 932 Vola- 


Ixpex, 


Preparation of emetic tartar from 
glaſs, of ant imouy and pulvis alga» 
roth, 1258 ct ſeq. Sec Tartar and 
Algaroth Preparation of golden 
ſuiphur of antimony and kermes 
mineral, 1263 Diaphoretic anti- 
mony, 1264 Crocus metallg. 
rum, 1265 Butter of, Mr Dol. 
fus's method of preparing it, 821. 


tile ſal ammoniac, how prepared, Antipblogitians : their abſurd Way of 


1033 Common ſal ammoniac not 
decompoſed by regulus of cobalt, 
I 304 
1312 Solution of it precipitates 
a ſolution of platina, 1352 The 
precipitate ſuſible by a ſtrong forge 
heat, 1353 "This fuſion ſuppoſed 
by Macquer not to be perfect, 
1354 Iffects of manganeſe on 
it, 1392. 


Ammoniacal ſalt, formed by the union 


of the colouring matter of Pruſhan 
alkali with volatile alkali, 1186, 


Snimal earth, very inſoluble in acids, 


and infuſible in the fire, 515 
Earth ef the ſoft parts more ſo- 
luble than that of the hard, ib 
This carth erroncoully ſuppoſed to 
contain phoſphoric acid, ib Ani- 
mal fats analyſed, 1423 Yield 
a great quantity of oil by diſtilla- 
tion, ib A particular kind of a- 
cid produced from tallow, 1429 
How to rectify the cn;pyreumatic 


. oil of animals, 1427 Of animal 
and vegetable ſubſtances, 1451. 
Anomalous earths, 513 Anomalous 


explaining the exploſion of fulmi- 
nating ſilver, 1144. 


Effects of it on nickel, Ants yield an acid by diſtillation or 


infuſion in water, 2d 907 


- Its na- 
ture aud properties, 908. 


Ants, acid of, compoſes an ammg. 


niacal liquor with volatile alkali 
which cannot be reduced to a | 
ſalt, 908 Cryſtallizes with fixed 
alkalies, ib And with coral chalk 
or quicklime, ib Diſſolves cal. 
cined copper, and forms beautify] 
cryſtals with it, ib Makes a pe- 
culiar kind of ſaccharum ſaturni 
with minum, ib It effects on 
other metals, ib Different me- 
thods of procuring their acid, 
1502 Properties of the pure acid, 
1503 Has an affinity with the 
acetous, 1504 Its effects on me- 
tals, 1505. 


Apples, their acid treated of, 1506 


Its properties, 1509, 1511 How 
procured in perfect purity, 1510 


Produced from ſugar by means of 


nitrous acid, 1512 Mr Keir's opi- 
nion concerning its nature, 1514. 


vegetable acids, how divided, 993. Aguafortis, procured by means of ar- 


Antimony ; why nitrous acid precipi- 


tates a ſolution of it, 200 Preci- 
pitates of it by common and phlo- 
giſticated alkalies, 246 Of its pre- 
cipitates with other metals, 365 
A triple ſalt formed by regulus of 
antimony, marine acid, and iron, 


366 Another with the regulus, 


marine acid, and copper, 367 Of 
the ſolution of the regulus in vi- 
triolic acid, 499 Of its combina- 
tion with that acid, 709 Corrod- 
ed by the nitrous acid, 763 Re- 
gulus of antimony combined with 
marine acid, 821 Of the amal- 
gamation of it with mercury, 1237 


1459 


ſenic of a blue colour, 739. 


Aqua-regia, beft kind of it for diſſol- 


ving gold, 481 Quantity of gold 
taken up by it, 482 How pre- 
pared from nitrous acid and com- 
mon ſalt, 788 Of the ſolution of 
gold in aqua-regia, 1099 Solju- 
tion of platina in an aqua-regia 
con-poſed of nitrous and mariue 2 
cids, 1323 In one made with 
marine acid and nitre, 1324 Va- 
rious methods of preparing it, 
1433 Differences between the li- 
quors prepared by theſe methods, 
How to deprive it of its 
volatility, 1548. 


Renders biſmuth capable of unit- Aguila alba, a name for mercurius duls 


ing with the cobalt, 1251 The re- 


cis, 814. 


gulus particularly treated of, 1252 Arabians, the firſt broachers of alche- 


et ſeq. Has the appearance of a 


my, 10. 


ſtar on its ſurface when well made, Arbor Diane, how made, 754. 


1252 
1253 Different methods of pre- 
paring the reguivs, 1254. 
derable differences in the regulus, 
according to the different ſubſtan- 
ces uſed to abſorb the ſulphur, 


cawk, 1256 The ſemimetal ea- 


Sublimable into flowers, Ardent ſpirits, diſſolved camphor is 


great quantity, 1425. 


Conſi- Argand's lampr, uſed for lamp- ſurna- 


ces 611 Doubtiul whether they 
be preferable for this purpoſe to 


Lewis's or not, ib. 


Of the regulus made with Argentine flowers ; ſermed of regulus 


of antimony, 1253. 


fily miſcible with mercury, 1255 Argillaceous earth, 1n what it differs 


Enters into the compolition of 
ſpeculums and printing types, 1256 
Was the baiis of many mcdicinal 
preparations, now diſuſed on ac- 
count of their uncertain operation, 
ib Glaſs of antimony, how pre- 
pared, 1257 More violent in its 


ellects than the regulus itſelf, ib 


from the calcarcous, 512 Tobac- 
co pipe clay the pureſt earth of 
this kind, ib. Abſorb colours, ib. 
Reſiſt the utmoſt violence of fire 
by themſelves, but melt by a mix- 
ture with chalk, ib. Combina- 
tion of the argillaceous earth with 
vicriolic acid, 637, &c, Sce Alnm- 

| Argonaul'y 


INDEX. 


Argonauts, origin of the fable of 
Phra or its diſſolution and preci- 


tation, 243, 368 Calculation of 
the quantity of phlogiſton contain- 
ed in regulus of arſenic, 318 Pre- 
cipitated by bifmuth from the ni- 
trous acid, 369 And by copper 
from the marine, 370 Quantity 
of vitriolic acid taken up by regu- 
lus of arſenic, 502 Of nitrous 
acid, 503 Of marine acid, 504 
Compound of a particular kind 
of acid and phlogiſton, 543 U- 
nites with ſulphur, ib. Is ſoluble 
in water, ib, Expels the acid of 
nitre, ib, Reaſon of this decom- 
poſition, ib. Phenomena on dil- 
tillation with the vitriolic acid, 
711 Dephlogiſticated by the ni- 
trous acid, 770 Of the adultera- 
tion of corroſive ſublimate by ar- 
ſenic, 818 Oil and butter of ar- 
ſenic, 823 Formed by ſubliming 
arſenic with corroſive ſublimate, 
ib. Of the arſenical acid, 916, et 
ſu. See Arſenic, acid of. A ſingle 
grain of regulus of arſenic deſtroys 
the malleability of an ounce of 
gold, 1095 Has a great affinity 
with tin, 1219 Methods of ſe- 


parating arſenic from tin, 1220 


The crackling noiſe of tin in 
bending ſuppoſed to ariſe from ar- 
ſenic, 1221 Arſenic found in 
ſome places of Germany in a me- 
tallic form, 1266 "The regulus 
_ eaſily convertible into common 


white arſenic by diſſipating part of 


its phlogiſton, 1267 Why the ar- 


ſenical calx may be mixed with 


other metals which will unite with 


it in its reguline ſtate, 1263 Of 


the ſolution of the calz in water, 
1269 In ſpirit of wine, 1270 
Forms a very inſoluble and fixed 
ſalt with vitriolic acid, 1271 Diſ- 
ſolves in large quantity in the ma- 
Tine acid and forms a more vola- 
tile ſalt with it, though difficultly 
ſoluble in water, 1272 Reſem- 


blance of this ſolution to butter of 


arſenic, ih. Phlogiſticated alkali 
precipitates arſenic from marine a- 
eid, and from that only, 1273 Ar- 


ſcenic decompoſed by dephlogiſti- 
cated marine acid 1274 Pheno- 


mena exhibited by it with other 
acids, 1275 Liver of arſenic 
formed by combining it with fix- 
ed alkali, 1276 Arſenic unites 
with ſome metals, and cryſtallizcs 
with iron and zinc, 1277 Unites 
readily with ſulphur, 1278. Com- 
pounds thence reſulting, ib. 1279 


Fhenomena exhibited by mincra- 


lized arſenic with nitre, 1280 
Butter of arſenic, 1281 This ſub- 
{tance can ſcarce he made to unite 
with marine acid, 1232 Of the 
oil of arſenic, 1283 Of the mine- 
ralization of arſenic by ſulphur, 
12834 How to prepare pure regu- 
lus of arſenic, 1285 A native re- 


guius called miſpickel, 1286 This 


_ veſcence, 941 


contains a large quantity of iron, 
which will not obey the mag- 
net till the regulus is diſſipated, ib. 
Great volatility of the reguline ar- 
ſenic, 1287 It deſtroys the mal- 
leability of the metals with which 
it unites, 1288 May be expelled by 
heat from of all them except pla- 
tina, 1289 Volatilizes all of them 
except platina, ib. Effects of arſenic 
upon alkaline falts and nitre, 1290 
Decompoſes corroſive ſublimate 
1291 The regulus converted in- 
to white arſenic by vitriolic acid, 


1292 T.ffeRs of it on metallic ſo- 


lutions, 1293 Platina may be 
melted by means of arſenic, 1349 
Effects of it on manganeſe in con- 
junction with nitre, 1391 Phe- 
nomena on diſtillation with man- 
ganeſe, 1395. 


Arſenic, acid of, firſt diſcovered by 


Mr Scheele, 916 Two methods 
of procuring it, 917 By mcans 
of nitrous acid, 918 By dephlo- 
giſticated ſpirit of ſalt, 919 
acid equally poiſonous with the 
white calx, 920 Eaſily reſumes 
its phlogiſton, 921 Takes fire 
and ſublimes inſtantaneouſly into 
regulus with charcoal, 922 Be- 
comes black and thick with oil of 
turpentine, 923 With ſulphur, 
924 Crylitallizes into a - neutral 
ſalt with vegetable alkali, 925 
This ſalt decompoſed and forms a 
regulus with charcoal, 926 Forms 
a cryſtallizable falt when perfectly 
ſaturated with mineral alkali, but 
requires an exceſs of acid to make 
it cryſtallize with the vegetable al- 
kali, 927 Forms likewiſe a cry- 
ſtallizable ſalt with the volatile 
alkali, 928 Expels the vitriolic 
acid from vitriolated tartar and 
Glauber's ſalt, 929 And likewiſe 
thoſe of nitre and common ſalt, 
930, 931 Phenomena on diſtilling 
it with ſal-ammoniac, 932 De- 


compoſes ſpathum penderoſum and 


gypſum : but cannot expel tlic fluor 
acid, 933, 934 Precipitates lime - 
water, 935 Forms a cryſtalline 
ſalt with chalk, 936 But refuſes 
to cryſtallize with magneſia, 937 
Or with earth of alum, 933 Does 
not diſſolve white clay, 939 Diſ- 
ſolves terra ponderoſa, 940 Has 
no effect on gold or platina, 941, 
942 Diſſolves filver in the dry 


way by a violent heat, 943 Fixes 


quickſilver, 944 Produces cor- 
roſive ſublimate by diſtillation 
with mercurius dulcis, 945 No 
butter of arſenic obtained by this 
proceſs, 946 Diſſolves copper, 947 
Forms a very thick gelatinous ſo- 
lution of iron, 948 Diſſolves lead 
in the diy way, 949. And likewiſe 
tin, 950 Diſſolves zinc with effer- 
But cannot diſſolve 
biſmuth, 952 Nor regulus of an- 
timony, 953 Diſfolves cobalt par- 
tially, 954 But not nickel, 955 
Diflolves a ſmall quantity of man- 


This 


262 


CHEWMI1S TAY 


ganeſe, 956 Converts regulus of 
arſenic into the white arſenical 
calx, 957 Strange phenomena 
from it and the acetous acid, 
2d 957, 1521 M. Pelletier's me- 
thod of procuring the acid of arſe- 
nic, 1496 Differences concern- 
ing the weight of the acid ſo pro- 
cured, ib. 


Aftes of different vegetables, Dr 


Gmelin's account of their colours, 
&c. 1089. 


Altrattion ; Fire detained in bodies 


partly by it, and partly by the 
preſſure of the ſurrounding fluid, 
55 Of chemical attraction, 162 
This kind of attraction not e- 
qually ſtrong between all bodies, 
ib Different degrees of it betwixt 
the diflerent acids and alkalics, 
174 Attraction of phlogiſton ſup- 
poſed to be the cauſe of cauſticity, 


219 Kirwan's definition of che- 


Difference 
coheſion, 261 


mical attraction, 260 
betwixt it and 


619 
lent by boiling with fixed alkali, 
ib. Why the fulminating proper- 
ty is deſtroyed by boiling with tos 
ſtrong a ſolution of alkali, or with 
concentrated vitriolic acid, ib. 
Neither the preſence of nitrous 
or marine acids neceſſary for the 
production of fulminating gold, 
1117 The cxploſion is not occaſion- 
ed by fixed air, 1118 How theful- 
minating calx may be prepared, 1119 
The calx moſt readily thrown 
down by volatile alkali, ib. A ful- 
minating calx produced from ſolu- 
tion of gold in dephlogiſticated 
ſpirit of ſalt, ib. Mr Bergman's 
theory of the cauſe of the explo- 
ſion, 1120 Volatile alkali the 
true cauſe of it 1121 Great 
quantity of elaſtic fluid generated 
by the exploſion of aurum fulmi- 
uans, 1123 Why a light calcina- 
tion deſtroys the fulminating pro- 
perty, 1124 Why the calx will 
not explode in cloſe veſſels, 125. 


Geoffroy's rule for determining Aurum Maſaicum, or Maſiuum, how 


the degrees of chemical attraction, 


the quantity of attraction each of 


prepared, 1224. | 


Truc method of aſcertaining Bacon (Lord), his opinion of heat 


See Verulam, 


28, 29. 


the acids has ſor the different ba- Baldzin's phoſphorus prepared from 


ſes, 265 This quantity expreſſed 
by that of the baſes taken up by 
the diſferent acids, 269. Attrac- 
tion of metallic calces to phlogi- 
ſton determined, 326, 


Allraftive powers of different ſubſtan. 


ces beſt expreſſed by numbers, 264 
Difficulties in determining the at- 


tractive powers of the different 


acids to metallic ſubſtances, 296. 


Aurum fulminans, its nature and pro- 


pertics, 1103 Was known in the 
I5th century, 1104 The firſt di- 
rections for its preparation given 
by Baſil Valentine, 1105 The 


_ uſe of volatile alkali for this pur- 


poſe but lately known, 1106 Dif- 
ferent accounts of the increaſe of 
weight in the metal by being con- 


verted into aurum fulminans, 1107 


Explodes with incredible force, 
1108 Twenty grains of it more 
than equivalent to half a pound of 


ſolution of calcareous earth in ſpi- 
rit of nitre, 749. 


Balneum arena, or ſand-bath, deſeri- 


bed, 578. 


Balſmams of ſulphur, how prepared 


1401 Vegetable balſams whence 
procured, 1432 May be conſider- 
ed as eſſential oils thickened by the 
diſſipation of ſome of their more 
volatile parts, ib. Analyſis of them 
exempliſied in turpentine, 1437. 


Baroſelenits, a name for the marmor 


metallicum, or combination of 
terra ponderoſa with vitriolic a» 
cid, I050. | 


Baſil Valentine, the firſt who gave 


directions for the preparation of 
aurum fſulminans, 1105. 


Beaumt's. obſervations on gypſum 


636 His account ef the ſorma- 
tion of ſedative falt ill-founded 
862. Vitrifies a calx of platina 
1352 | 


gun -powder, ib. Does not explode Beccaria's obſervations on phoſpho- 


in cloſe veſſels, 1109 "The utmoſt 


ri, 1085. 


caution neceſſary in managing it Bell-metal, compoſed of copper and 


in the open air, ib, Dr Lewis's ac- 
count of the heat neceſſary to 
make it explode, 1110 Explodes 


tin, 1155 Its ſpecific gravity great- 
er than that of either of the me- 
tals ſingly, 1156. 


by friction ſcarce ſufficient to occa- Bellows, when to be uſed in chemical 


ſion any heat, 111T Terrible 


operations, 608, 


accideuts occaſioned by it, 1112 Bells : Reaumur's hint concerning an 


The force of the exploſion direct- 


improvement in their ſhape, 1211, 


ed equally every way, 1113 Parti- Benzoin, yields fragrant acid ſalt by 


culars relating to the exploſion, ib. 
Will not explode when moiſt, 
1114 Quantity of claſtic vapour 
produced during the exploſion, ib. 
Cauſe of the exploſion attributed 
to a ſaline principle, 1115 This 
opinion ſhown to be erroneous by 
Mr Bergman, 1116 Why the ful- 
minating property is deſtroyed by 
trituration with fixed alkali, ib. 
The exploſion rendered more vio- 


ſublimation, 984 The ſame obtain- 
ed by lixiviation, 985 Quantity ob- 
tained by both theſe methods, 986 
Mr $Scheele's experiments in order 
to procure all the flowers benzoin 
is capable of yielding, 987, &c. 
Boiling with chalk inſufficient, 
988 Or with alkaline ley, 989 
Boiling with lime the beſt method, 
990 Schecle's receipt for for prepa- 
ring the flowers of benzoin by this 

| methed 
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method, 991 The flavour of 
theſe flowers deſtroyed and repro- 
duced at pleaſure, 992 The gum 
analized, 1439 Acid of, inveſti- 
gated by Mr Lichtenſtein, 1539 
Effect of nitrous acid upon it, 
1531 Procurable from Peruvian 
balſam and from urine, 1532. 


| 3 account of the cauſe of 


chemical ſolution, 193 Differences 
between him and Kirwan account- 
ed for, 435 His method of find- 
ing the proportion of ingredients 


in alum, 644 His account of the 


quantity of theſe ingredients, 646 


His account of the Swediſh orcs of 


alum, 651 His analyſis of the 
ores at Tolfa in Italy, 657 His 


directions for the preparation of a- 
lum, 661 


His remarks on we 

oper form of the coolers for a- 
2 678 Conſiders the lapis 
3 or tungſten as a metal- 
ic carth, 967 His opinion con- 
ceruing the acids of tungſten and 
molybdæna, 972 Denies the ſo- 


lubility of ſiliccous earth in acids, 


1070 Forms cryſtals of flint arti- 
ficially, 1072 Shows the error 
of thoſe who imagine the explo- 


ſion of aurum fulminans to be c- 


caſioned by a ſaline principle, 1116 
His theory of the exploſion, 1110 
His opinion concerning the fulmi- 


nat ion of other calces, 1126 lis 


opinion concerning the compoſi- 
tion of nickel, 1316 His experi- 
ments on platina, 1321 Letter 
to Morvcau on the ſubje& of a 
new nomenclature, 1559. 


Berkenhort's opinion of heat, 56 His 
_ diviſion of it into fixed and vola- 


tile, 57. Sce Heat. 


#$+rthollet diſcovers fulminating fil- 
ver, 1133 Procures the marine 


acid in a folid tate, 785 His new 
ſalt reſembling nitre, 24 793 How 


to procure this ſalt in quantity, 


1487. 


ÞBefluchsfſ"s tincture of iron, 2d 803 


Miſtakes of chemiſts concerning it, 
zd 303 True method of preparing 


E tier R . 


Eſſect: of. acid of arſenic upon it, 
952 Is convertible into litharge 
and glaſs, 1250 


Occupies leſ⸗ 
ſpace when in fuſion than when in 
a ſolid ſtate, ib, Miſcible with 


ib, How rendered luminous, 
1082 Scems to be of a gypſcous 
nature, 1081, 1063 Analyſis of 
it, and reaſon of its ſhining in the 
dark, ib. 


all the metallic ſubſtances except co- Borax, compoſed of a peculiar kind 


balt and zinc, 1251 Premotes the 
fuſion of all the metals with which 
it is mixcd, ib, Platina may be 
alloyed with it, but without any 
advantage, 1348. 


Bittern, a kind of ſalt prepared from 


it, frequently ſuperſedes the uſe of 
the true Glauber's ſalt, 642 How 
to procure the marine acid from it, 


736. 


Bitumen. particularly treated of, 1441 


Whether they are of @ vegetable 
or mineral origin, ib. Macquer's 
opinion that they are only vege- 


of acid and mineral alkali, 863 
How prepared in the Eaſt Indics, 
ib, Of its ſtate when firſt im- 
ported from thence, 864 How 
refined, ib. Said to be adultera- 


ted during this operation, ib, This 


denied by Dr Black, ib. Simple 
diſſolution and filtration all that is 
neceſlary, according to him, for the 
purification, ib. Its purification ac- 


cording to others, 1490 Has a glu- 


tinous quality, by which it givesa 


gloſs to ſilk, ib. Its properties with 


acids and various lalts, 865. 


table reſins altered, ib. Dr Lewis's Borax, acid of, found in a kind of mi- 


reaſons for being of a contrary 
opinion, ib. 


Black, Doctor, his theory of heat, 35 


Experiments by which he was led 
to the diſcovery of latent heat, 41 
His method of ealculating the 
quantity of heat produced by tho 
condenſation of vapour, 44 Dif- 


ference betwixt his calculations 


and thoſe of Dr Crawford, 51 
Expanſive force of water in free- 
Zing explained by Dr Black's theo- 
ry of latent heat, 108 His expe- 
riments on the converſion of wa- 
ter into vapour, 121 His obſer- 


_ vations on chemical veſſels, 557 


His directions for performing the 
operation of ſolution, 565 De- 
ſcription of his portable furnace, 
2d 602 How it is adaptcd to the 
various operations of chemiſtry, 
603 Of the lating proper for the 


inſide of this furnace, 604 Me- 


thod of applying the lute, 605 


neral in Germany, 855 PFrocured 


from the ſalt either by ſublimation 
or cryſtallization, 858 Is fixed in 


the fire, and melts into a kind of 
glaſs by a violent heat, 860 Diſ- 
ſolves in ſpirit of wine, ib. Makes 
no change on the colour of vege- 
table juices, ib. Mr Bourdelin's 
experiments on its nature, 861 


Mr Cadet's experiments, 862 M. 


Beaume's opinion that it is produ- 
ced by rancid vils unſatisfactory, 
ib. Of its combination with al- 
kalies, ib. Forms an unknown ſalt 


with vegetable alkali, ih, And 
borax with the mineral alkali, 863 


Its effects on cobalt, 1303 Beau- 
me's obſervations on the method 


of preparing the ſedative ſalt from 


it, 1491 Properties of the alt, 
1492 Its combinations with vo- 
latile alkali, carths, and metals, ib. 
Expcriments with a view to deter- 
mine the nature of the acid, 1493. 


His account of the preparation of Zou!duc, M. with Geoffroy, diſco- 


nitre, 724 His concluſions con- 
cerning the nature of that falt, 


trous ether, 775 Shows a me- 
thod of making it without any 
ſpirit of wine, 777. 


vers the component parts of alum, 


641. | 


732 His method of making ni- Boullanger's opinion that the fluor 


acid is no other than the marine 
combined with an earthy ſub- 
ſtance, 833 Shown to be erro- 


it, 4th 803 Suppoſed to abſorb 
phlogiſton from the ſun's rays, 
5th 108. 

Bil: : ſome of its propertics aſſumed 
by blood when mixed with the ni- 
trous acid, 1477, 


Black lead, a valuable material for | 
ſome chemical veſlcls, 562. Huurdelin's ceperiments on the nature 
Bleaching, how performed by means of the acid of borax, 861. 
of dephlogiſticated ſpirit of ſalt, Zoyle, Mr improves the ſcience of 
1434. chemiſtry, 17 His opinion con- 
Blood, ſtrangely altered in its pro- cerning the number and nature of 


ncous by Mr Scheele, 834. 


* — the at ** 
— 


acids, 241 Copper and biſmuth 


Biſmuth ; Of its precipitation from perties by mixture with nitrous 


acid, 1477. 5 


precipitate one another alternately Boerhaave's experiments to produce a 


from the nitrous acid, 357 ts 
ſcarcely ſoluble in vitriolic acid, 
491. Increaſes the fuſibility of tin 
and lead, 543 A compound of this 
kind ſuſible in boiling water, 544 
Diflolved in great quantities by ni- 


change on mercury by ker ping it 
long in a gentle heat, and by re- 
peated diſtillations, without ſuc- 
ceſs, 1229, 1230. | 


Byhemia ; Bergman's account of the 


aluminous cores inthat country, 58. 


trous acid, 765 Volatile alkalies, Boiling point of water in vacuo de- 


after precipitating the metal, take 
it up again, ib The ſame thing 


termined by Mr Boyle, 122 And 
by Mr Robinſon of Glaſgow, 123. 


kappens with fired alkalies calci- Bole: camphor converted intoan clfen- 


ned with inflammable matter, ib. 


tial oil by diſt Hation with it, 1423. 


Magiſtery of biſmuth prepared by Þolognian flone, a kind of native phoſ- 
adding water to the nitrous ſolu- 
tion, 766 Neuman's obſervations 
eoncerniug this preparation, ib. 


phorus, 1081 How firſt diſco- 
vered, ib. Margraaf's account 
of the appearance of this ſtone, 


heat, 30 


the elements, 24 attempts to 
prove that fire is not an element, 
ib. That the ſolid ſubſtance of bo- 
dies is converted into air, ib. That 
watcr is converted into earth, ib. 
His arguments inconcluſive, ib. 
His account of the production of 
Determines the boiling 
point of water in vacuo, 122 His 


experiment ſhowing the deſtructi- 


bility of gold, 109% Curious kinds 
of mercury prepared by him, 1227. 


Braſs how prepared from copper 


and calamine, 1154 May be re- 
duced to copper again by a long 
continued and violent heat dillipa- 
ting the zinc, ib. A compound of 
brals and platina a proper mate- 


IN Dx. 

rial for ſpeculums, 1344. 
Burning : phenomena of it, 516. A 

great quantity of water produced 


from oil by burning, ib, 
this probably "28. the pr 
phere, ib. 

Butter of antimony compoſed of .. 
gulus of antimony and marine z. 
cid, 821 Becomes fluid by re6:. 
fication or expoſure to the air, 0 
Lets fall the pulvis algaroth by the 
direct aſſuſion of water, ib, Fer. 
merly uſed as a cauſtic, ib. M. 

ee mthod of preparing i, 

Butter of arſenic, prepared from re. 
gulus of arſenic and corroſive (yh, 
limate, 823 Becomes fluid by re- 
pcated rectiſications, ib. Is ng 
obtained from white arſenic ard 
corrolive ſublimed together, 946 
May be prepared alſo by ſubliming 
orpiment and corroſive ſublimate 
1281 Can ſcarcely be made +, 
unite with marine acid, 1232, 

CaBuace, an excellent teſt for acid 

or alkalies prepared from it, 1555, 

Cadet's experiments on the nature 
of the acid of borax, 862. 

Calcareous earths Decompoſition of 
vitriolated tartar by their ſolutions 

explained, 270 Mr Kirwau's G. 
periments on them, 437 Form 
gyplum with vitriolic acid, 6; 
Diſlolve in the nitrous acid into an 
acrid liquor which cannot be cry- 
ſtallized, 747 Decompoſes this 
acid by frequent diſtillatiens, 7%4 
Are convertible by it into a kind 
of phoſphorus, 749 Form like- 
wiſe a phoſphorus with the marine 
acid, 797 Their effects on the 
ſolution of ſilver, 756 Form #- 
ſtringent compounds with the ace- 
tous acid, 871 Decompoſe cream 
of tartar, 887 Have a great at- 
traction for ſaccharine acid, 999 
Compoſe fluor ſpar by being com- 
bined with its acid, 831 And 
tungſten with the acid extracted 
from it, 971. ; 

Calces of metals; arguments apainſ 
the exiſtence of phlogiſton from 
the reduction of thole of the per- 
fect metals without addition, 149 
Reduction of metallic calces by ir- 
flammable air, 149 Different co- 
lours exhibited by them, 192 
Thoſe of ſeme metals, when pre- 
pared by nitrous acid, almoſt tv- 
tally inſoluble ever afterwards, 199 
Why little or no elaſtic fluid is 

produced from them, 213 Of ther 
attra ion to phlogiſton, 326 Hou 
to find the ſpecific gravity of the 
different metallic calces, 327 
Whence their various degrecs of 
affinity to phlogiſton may be de- 
termined, 323 Calces of copper 
precipitate dephlogiſticated ſolu- 

tion of iron, 343 Solutions of the 
dephlogiſticated calces of iron It 

ſuſe to cryſtallize, 457 Calces 
of iron precipitated of a reddiſh co- 
lour from ſpirit of ſalt, 463 Ca- 

ces of gold ſoluble in the a” 
al 
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Caltined metals, 


INDEX. 


and nitrous acids, 483 Reaſon of 
the increaſe of weight in metalline 
calces, 524 Bergman's opinion 
concerning the fulmination of me- 
tallic calces, 1126 Erroneon:s, ib. 
Effects of the colouring matter of 
Pruſſian blue on metallic calces, 


1192. 


Caltination : quantity of phlogiſton 


loſt by metals during that opera- 
tion, 332 Of the aſſinity of their 
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Wes 


1422 Convertcd into a true eſſen- Chalybeatel tartar, made by boiling 


tial oil by repeatedly diſtilling it 
with bole,1423. Into an acid ſalt by 
diſtilling it ſevcral times with de- 
phlogiſticated ſpirit of nitre, 1424 
Effects of this ſalt on alkalics and 
metals, ib How diſtinguiſhed from 
acid of ſugar, ib Account of the 
method of extracting it from the 
trees which produce it, its uſes, 


&c. ib. 


calces to the deficient part, 332 Canton's phoſphorus, how prepared, 


' Calcination of metals by fire de- 


ſcribed, 522 Of their calcination 


aud increaſe of weight by acids, 


1414 Becomes luminous by ex- 
poſure to the ſun, or the light of 
an clectrical flaſh, ib. 


523 Reaſon of this increaſe, 524 Capacities of bodies for containing 


Solubility of metals increaſed by 
calcination, 545 How to perform 
the operation of calcination, 523 
Why a flight calcination deſtroys 
the exploſive property of aurum 
ſulminans, 1124 Effects of vie- 
lent calcination on nickel, 1307. 
See Calcination, Cal- 
ces, Calx, and 7Artal. 


ments on it, 1455 His conclu- 


ſions concerning its compoſition, Cavalli method of purifying ether, 


1456 1s found univerſally in u- 
rine. 1473 Bergman's experi- 
ments on it, 1460. Calcareous 


means of the vitriolic acid, 1462 
Red colour of the ſolution in ni- 
trous acid accounted for, 1462 
Mr Higpin's experiments, 1460 
His account of its component parts, 
1465, 1463 Experiments on the 
ſublimate ariſing from it on diſtil- 
lation, 1465 Experiments with 
nitrous. acid, 1466 Cryitalliza- 


heat : that phraſe explained, 52 


How they are to be diſtinguiſhed 


from the temperature and abſolute 
heat of bodies, 53 The capacity 
of a body for containing heat the 
ſame with the action of heat on 
the body, 111 Nicholſon's account 
of the capacities of bodics for con- 
taining heat, 113. 


Calculvys, human; Scheele's experi- Cafi-iron ſcarcely decompoſes the ſo- 


lution of copper, 345. 


2d 722 Shows that pyrophorus 
is not injured by expoſure to light, 
1418. 


_ earth contained in it ſeparated by Cavendiſh, ſuppoſes heat not to be a 
His calcu- 


diſtin ſubſtance, 69 


lation of the quautity of fixed air 


duced from a mixture of dephlo- 


contained in impure vegetable fix- 
cd alkalies, 417 Shows that ni- 
trous acid may be artificially pro- 


giſticated and phlogiſticated air, 
2d 722 His opinion concerning 
the nitrous acid, 1474. 


tion of the nitrous ſolution by ex- Cauſtic alkali, how prepared by Mr 


poſure to the ſun, 1467 Remarks 
on the remedies proper for diſſol- 
ving the ſtone, 1469 Sublimate 


of calculus met with in conſump- 


tive and gouty perſons, 1470 Diſ- 
ſolution ought not to be attempted 
when the ſtone is large, ib. 


Cal: lus : of the acid obtained from it, 


922 All the calculi produced in 
the human body of the ſame na- 
ture, ib Diſſolved by concentra- 
ted vitriolic, and by the nitrous 
acid, but not by the marine acid, 
ih The acid of calculus produces 


deep red ſpots on the ſkin, 923 


Aſſumes a blood red colour by cva- 
poration, ib. 


Cal/omel, a name given to mercurius 


dulcis ſeveral times ſublimed, 814 
Repeated ſublimation no improve- 
ment on the medicine, ib 


Cual of the diſſolved metal, with va- 


rious degrees of phlogiſton, con- 


taincd in metalline ſolutions, 214 


Reaſons ſor believing that metals 
are reduced to a calx by ſolution, 
215 Increaſe of attraction he- 


_ twixt the calx of iron and phlogi- 


ton demonſtrated, 342 Calx of 


ſtic alkali, 1015 


cauſtic alkali, 234 


by filver, ib 


Bergman for his experiments on 
the precipitation of metals, 232 
Platina imperfectly precipitated by 
Throws down 
a brown precipitate from ſolution 
of ſilver, 235 Corrodes ſtone- 
ware, 595 [596] Is belt refiſted 
How to prepare lu- 
nar cauſtic, 752 Spirit of wine 
converted into vinegar and watcr 
by repeated diſtillations with cau- 
The common 
fixed alkalics compoſed of a cauſtic 
ſalt and fixcd air, ic20 Throws 


down an inſoluble precipitate, from 


lolution of terra ponderoſa, 1056. 


Cauſlicity ſuppoſed to be occaſioned 


by the attraction of phlogiſton 


from the ſubſtance ated upon, 219. 


Cawk, a kind of ſpar, the ſame with 


ſpathum ponderoſum, forms a re- 
guluz of antimony inſtantancoully, 
1256 Dr Withering's deſcription 


of 2 ſubſtance of this kind found in 


Derbyſhire, 1063 


Ceruſi, or White-lead, how prepared, 


875 Obſervations on the procels 
for preparing it, 876 
ous qualities, ib. | 


iron ſoluble in lixivium ſanguinis, Chall at firſt diſſolved, and the ſolu- 


1175 ut not when highly de- 


phlogiſticated, 1176 
Camphor, a volatile ſubſtance belong- 
ing to the clals of eſſential oils, 


Vor, IV. 


tion aſterwards coagulated, by acid 
of arſenic, 936 Flowers of ben- 
zoin impcrfectly extracted by boil- 
ing with chalk, 988. 


with it, 922 


Cbemiſiry deſcribed, 1 


Its poiſon- 


cream of tartar with iron, 895. 


Claratters, chemical, explained, 51 


Some curiouſly marked on the in- 
fide of a phial by means of the light 
of the ſun, 756. 


Charcoal proved to be the ſame with 


Phlogiſton, 145 Deciſive proofs 
of their identity from Dr Pricſt- 
ley's experiments, 146 Spirit of 
wine convertible into charcoal, 147 
Charcoal entirely diſhpated into 
ivflammable air by the heat of a 
burning lens in vacuo, 148 De- 
phlogiſticated air converted into 
aerial acid by its union with char- 
coal, 15T Sulphur produced by 
diſtilling concentrated vitriolic a- 


cid with charcoal, 715 Or by 


calcining vitriolated tartar with 
the ſame, 716 Arſenical acid 
takes fire and ſublimes into regulus 
Neutral arſenical 
ſalt decompoſed by it, 926 Char- 
coal diſſolved by liver of ſulphur, 
1025 Phenomena on diſtillation 
with manganeſe, 1383 Moſt in- 
flammable matters reduced to char- 
coal, 1450 Difference between 
the coals of different ſubſtances, ib 
Some coals, particularly thoſe of 


animal ſubſtances, can ſcarce be 


reduced to aſhes, ib PFullock's 
blood affords a coal of this kind, 
ib Concrete oily ſubſtances, or 


ſoot, burn with equal difficulty, 


ib Some of theſe coals almoſt re- 


fiſt the action of nitre, ib This 


ſubſtance perfectly refractory, 1451 


How ſet on fire by the nitrous acid, 


1476. 


Chemical aitraction particularly treated 


of, 162, et ſeg. dee Altradlion. Perg- 
man's account of the cauſe of che- 
mical ſolution, 193 Kirwan's 
definition of chemical attraction, 
260 Difference betwixt it and 
coheſion, 261 Geoffroy's rule for 
determining the degrees of che- 
mical attraction, 262 Chemical 
decompoſitions apparently ſingle 
are often double, 263 Invention 
of chemical marks and characters, 


551 New chemical language in- 


vented by the French chemiſts, 
552 Its ridiculous appearance in 
an attempt to explain the fulmina- 
tion of the calx of ſilver, 1144 Of 
tables of chemical aflinitics or at- 
trations, 553 Dr Black's gene- 
ral table of attractions, ib His 
obſervations on chemical veſſels, 
557 Good and bad qualztics of 
glaſs as a material for theſe veſ- 
ſels, 558 Of metals, 5659 Of 
carthen ware, 561 Of Chemical 
furnaces, 599 Sce Furnaces. 

High anti- 
quity of the ſcience, 2 Suppoſed 
to be founded by Siphias, an Egyp— 
tian, 3 Moſes thought to have 
been well verſed in chemiſtry, 4 
Democritus taught chemiſtry by 
the Egyptian prieſts, ib. Cliemi- 
ſtry introduced into medicine aſter 
his time, ib. Some advantages ac- 
| 41 
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erued to chemiſtry from the la- 
bours of the alchemiſts, 13 Hi- 
ſtory of chemiſtry from the time 
of P'aracelſus, 15 The ſcienc: 
ſtudied by Lord Verulam, 14 
Improved by Mr Boyle, 17 Che- 
miltry emerges from its obſcurity, 
18 Receives conſiderable advan- 
tages from the founding of the 
Royal Socicty, and others of that 
kind, 19 Great improvements 
made by chemiſts, of various na- 
tions, 20 Perfect theory of che- 
miſtry defined, 21 Objects of 
chemiſtry how diſtinguiſhed from 
the agents, 22 Claſſification of 
the objects, 163 How far water 
is an objec of chemiſtry, 549 Of 
the different operations in chemi- 
ſtry, 554, et ſeg. 


Chemiſis, improvements by thoſe of 


different nations, 18, 19, 20 How 
divided, 555. | 


Chio turpentine deſcribed, 1433. 
Cinnabar ; of the diſtillation of it from 


manganeſe, 1396 See VYermilion. 


Clay: whether the earth of alum. is 


to be conſidered as a pure clay or 
not, 647 Margraaf demonſtrates 
all clay to be compounded of earth 
of alum and ſome other principle 
mechanically mixed, 648 Expc- 
riment of Dr Lewis, which ſeems 
to ſhow that clay undergoes a 
change by being converted into 
carth of alum, 649 Pergman's 
experiment to determine the utili- 
ty of adding clay to the ley of alum 
in order to abſorb the ſuperfluous 
acid, 682 Advantages of uſing 
clay rather than alkalics, 683 De- 


phlogiſticated vitriol decompoſed 


by clay, 634 But not the per- 
fed kind, 625 Clay uſed in the 
purification of wines, 886 And 
in that of tartar, ib Combina- 
tion of arſcnical acid with clay, 
939 Colouring matter of Pruſ- 
lian blue cannot diſſolve clay, 
1189 Method of diſtilling ſpirit 
of falt by means of it, 1480. 


Cleghorn, Dr: great difference be- 
twixt his calculations and thoſe of 


Dr Crawford, 43 His opinion 
concerning the ufe of thermomce- 
ters, 72 His hy pothe ſis concern- 
ing fire, 74 His proof that fire 
is an elementary fluid, 82. 


Club-printing : iron liquor, how pre- 


pared for that purpoſe, 873. 


Clyſſus of nitre, a liquor prepared by 


deflagrating nitre and charcoal, 
780. 


Coating of glaſſes: lute proper for that 


purpole, 580. | 


Cobalt of its diſſolution in acids, and 


precipitation from them, 244 Is 
not compoſed partly of iron, 256 
is precipitated by iron, 362 Some 
heterogeneous matter precipitated | 
from it by nickel, 363 Solutions 
of cobalt let. fall a white powder 
on the addition of hiſmuth or cop- 
per, 364 Of its ſolution in vitri- 
olic acid, 496, 710 In nitrous a- 
cid, 497 In marine acid, 498 
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Forms a red ſolution with the ni- 
trous acid, 769 Diſcoverable in 
orcs by means of this acid, 770 
Forms a beautiful ſympathetic ink 
with marine acid, 222 Diffolved 
hy the acid of arſenic, 974 The 
ſemimetal tagen, deſcribed, 
and its properties conſidered, 1293 
Its calx, called zaffre, defcribed, 
1294 Reduction of the calx ex- 
tremely difficult, 1296 Its pro- 
perties when expoſed to heat, 1297 
Calcincs ſpontaneouſly in the air, 
1293 A beautiful blue giaſs form- 
cd from its calx, 129 Pheno- 
mena of it with vitriolic acid, 1300 
With nitrons acid, 1301 With 
marine acid, 1302 With the 
acid of borax, 1303 With nitre, 
ib. With ſal ammoniac, 1304 
With ſulphur, 1305 May be e- 


pParated from nickel h/ nitre, 1311 


Method of preparing a red falt 
from it by means of the vitriolic 
acid, 710. 

* difference betwixt it and 
chemical attraction, 261. = 
Cold: an exceſſive degree of it at 
Glaſgow, 62 In Siberia and 
Hudſon's Bay, 63 Severity of 
the cold in the northern regions 
mitigated by the production of 
ice, 87 Heat, light, cold, and 
electricity, the effects of an uni- 
verſal fluid, 101, Particular ſolu- 
tion of the phenomena of heat and 
cold, 102 Inſtances of bodies ex- 
panding by cold, 105 Cold ſup» 
poſed to be a poſitive ſubſtance 
from the prodigious expanlive force 
of water in freezing, 107 Dr 
Cullen's experiments on cold pro- 
duced by evaporation, 124. 

Colour of metallic ſolutions cauſed by 
e e 218 A beautiful white 


one from lead, 703 A green one 


from copper and cream of tar- 
tar, 8z4 How to reſtore the co- 
lour of gold, 1130 Offilver, 1137. 
Colouring matter of Pruſſian blue in- 
veſtigated by Mr Scheele, 1171 
This matter flies off from the lixi- 
vium ſanguinis when expoſed to 
the air, 1172 This effect ſuppo- 
poſed to be owing to fixed air in 
the atmoſphere, 1173 The co- 
l»uring matter fixed by the addi- 


tion of ſome green vitriol to the 


lixivium, 1174 Calx of iron fo- 
lable in the lixivium, 1175 But 


not when highly dephlogiſticated, 


1176 The colouring matter ta- 
ken up by the air after it has been 

expelled by acids, 1177 Effects 
f diſtilling the lixivium with vi- 
triolic wn 1 1178 Attempts to 
rocure the colouring matter by 
itſelf, 1179 Neutral ſalt formed 
by it for diſcovering iron in mine- 
ral waters, 1180 Effects of di- 
ſtilling the ſalt with oil of vitriol, 
1181 The colouring matter u- 
vites with volatile alkali, 1182 
How to ſree it perfectly from any 
vitriolic taint, 1183 To prevent 

ans eſcape through the lute during 


3 TH Y, 


diſtillation, 1134 The colouring Copper : of its precipitates, 238 Wh 


mattcr neither acid nor alkaline, 
1185 Forms a kind of ammoni- 
acal ſalt with volatile alkali, 1186 
Diffolves magneſia alba, 1157 
Very little terra ponderoſa, 1153 
Diſſolves lime, but not clay, 1189 
This ſolution moſt proper for ma- 
king experiments on metals, 1199 
Precipitates the ſolutions of filver 
and quickſilver in nitrous acid, and 
of iron in fixed air, 1191 Its ef- 
ſects on the metzliic calces, 1192 
On metallic ſolutions, 1193 Its 
conſtituent parts inveſtigated by 
experiment, 1194 Is of an in- 
flammable nature, 1195 Suppo- 
ſed to contain aerial acid and 
phlogiſton, 1196 Ingredients in 
its compoſition, 1199 Unſuc- 


ceſsful attempts to produce it by 


volatile alkalies in a liquid ſtate, 


1200 Succeſsful method with 


fal ammoniac, ſalt of tartar, and 
charcoal, 1201 lets volatility de- 
ſtroyed by manganeſe, 1204 Can 
ſeparate only mercury and ſilver 
from their ſolution in nitrous acid, 
1205. 


Colour; of vegetables changed by - 
cids ani alkalics, 173 Different 


colours of metallic calces, 192 
Colours imparted to various kinds 
of ſtones by ſolution of filver, 753 


Colours of various kinds deſtroyed 


by dephlogiſticated ſpirit of falt, 
1484. | 


Comparative heat of bodies defined, 


49. 


Compoſt, artificial, of Cramer for ma- 


king nitre, 728. 


Compounds of two metals ſomictimes 


heavier than cither of the ingre- 
dients, 1156 More fuſible than 
either of them ſingly, 542 Great 
fuſibility of thoſe of tin and biſ- 


muth, 543 Fuſibility of theſe 


augmented by the addition of lead, 
ib One fuſible in the heat of 
boiling water, 544 Platina unites 


rcadily with compound metals, 


1343. 


Concentrated acids phlogiſticated by 


alkalies, 409 Concentrated ni- 
trous acid diſſolves leſs metal than 
when diluted, 489 How to ob- 
tain a very concentrated acetous 
acid, 881 Violent action of the 
concentrated nitrous acid upon 
molybdæna, 960 Marmor me- 
tallicum ſoluble in concentrated 
vitriolic acid, 1063 Precipitated 
from it unchanged by vegetable 
fixed alkali, 1064 Why the 
concentrated vitriolic acid diſ- 
ſolves manganeſe without addition, 
1378. 


Condenſation of vapour produces a 


great quantity of heat, 43, 125 
Dr Black's method ef calculating 
it, 44- | 


Congealed water, the difficulty with 


which it melts, a mean of pre- 
venting inundations in countries 
where ſnow and ice abounds, 


it is diſſolved by ſolutions of ſilver, 
mercury and iron, 336 Why 
iron and copper precipitate one 
another, 341 
ſolutions of iron precipitated by 
calces of copper, 343 Dephlogi- 
ſlicates the iron which precipitates 
it, 344 Its ſolution ſcarcely de- 
compoſed by caſt iron, 345 Why 
it ſometimes cannot precipitate 


ſilver, 348 Precipitations of mer- 


cury by it, 353 Precipitations of 
copper by nickel, 360 Copper 
throws down a whitc powder from 
ſolutions of cobalt, ibs Forms a 
triple falt with regulus of antimo- 
ny and marine acid, 367 Preci- 
pitates regulus of arſenic from the 
marine acid, 370 Proportion of 
it diſloived by the vitriolic acid, 
404 Inflammable and vitriolic 
air produced from its ſolution in 


this acid, 465 Quantity of the 


metal diſſolved by nitrous acid, 


468 By marine acid, 469 Forms 


blue vitriol with the vitriolic acid, 
693 Of its ſolution in nitrous a- 
cid, 757 In the marine acid, 804 
Forms a beautiful green ſalt with 
acctous acid, 872 And with 


cream of tartar, 894 Combina- 


tion of arſenical acid with it, 947 
Forms a moſt beautiful blue ſalt 


with cauſtic volatile alkali, 1035 


Does not greatly diminiſh the duc- 
tility of gold though previouſly 
alloyed with tin, 1094 lts nature 


particularly conſidered, 1146 Al- 


ways ſofter than iron, 147 Will 
not ſtrike fire with flint; and there- 
fore of uſe to make hoops, &c. for 
gunpowder caſks, ib. Its ductility, 
tenacity, and ſpeciſic gravity, ib. 
Explodes violently by the contact 
of moiſture when in fuſion, 1148 


How granulated, ib. How calci- 
ned, 1149 The calx exceedingly - 


refractory ib. Soluble by all acid 


Dephlogilticated 


bodies, 77 
method, 73 His ſolution of a 


Index, 


Carreſiuve ſublimate precipitated with. 


out auy decompoſition by oil of 
vitriol 315 May be decompoſed 
by ſilver in the dry, but not in the 
moiſt way, 35 6 Of its Prepara- 
tion from quickſilver, 814, 4 7 

Differences of its quality accordin 
to the different methods by which 
it is prepared, 816 Reaſon of 
theſe diflerences, ib. Method of 
making it at Amſterdam, ib, Oh. 
ſervations on the different method: 
817 Of its adulteration with ar. 
fenic, 818 Yields no butter of 
arſenic by ſublimation with that 
ſubſtance, 945, 946 Its uſe in the 
prepartion of butter of antimony 
821 Of its ſublimation wit 
manganeſe, 1397. | 


Cramer's artificial compolt for ma- 


king nitre, 728. 


 Crazyford, Dr, his explanation of lr. 


vine's theory of heat, 36 Dit. 
fers greatly in his calculations from 
Dr Cleghorn, 43 His accounts of 
ſenſible heat, 49 Differs from 
Dr Black, 51 His opinion con- 


cerning heat in the abſtract, 51, 
_ His definition of fire, 50 Hy 
method of determining the pro- 


portional quantities of heat in 
Inſufficiency of his 


difficulty concerning the ſeeming 


diſappearance of heat, 86 Inſut- 
ficient, 91. | 


Cream of tartar, how prepared, 886 
Analyſed by Mr schecle, 887 


Regenerated, 890. 


Crell, Dr, a miſtake of his concern- 


ing the production of Glauber's 
ſalt from alum and common ſalt 
corrected, 272 His method of 


. cryſtallizing the acid of lemons, 
997 His attempts to bring vine- 


gar nearer to the ſtate of tartar, 


1004 His proofs that all vege- 


table acids are to be derived from 
one origin, 1006. 


and other ſaline ſubſtances, and Crocus metallorum, how prepared, 


even by water, 1150 More ſo- 


1265. 


luble in cold liquors than in hot, Cronftedt diſcovers the new ſemimetal 


ib. Undergoes ſome change by 
combination with vegetable acids, 
1151 Flow amalgamated with 
mercury, 1152 A curious amal- 
gam formed by mercury and ver- 
digris, ib. Dr Lewis's methods 
of amalgamation, 1153 Forms 
braſs, prince's metal, &c. by the 
addition of calamine or zinc, 1154 
Crucibles in which theſe operations 
are performed tinged of a deep 
blue colour, ib. Forms bell-metal 
with a mixture of tin, 1155 
Lewis's obſervations on the ſpeci- 
fic gravity of this and other me- 
tallic compounds, 1156 White 
copper made by fuſion with an e- 
qual part of arſenic, 1157 A fine 


gold-coloured metal formed by a 


mixture of copper and platina, 
1341 Phenomena attending the 
diſſolution of it in volatile alkali, 
1035. 


88. c ; | Copperas, See Vitriel, 


Cr 


called nickel, 1306. 


Crucibles : of the molt proper material | 


for them, 585 Achard's method 
of making them from ealx of pla- 
tina, 5879 Mr Pott's directions 
for making them, 588 Dr Lewis's 
obſervations on their conſtruction, 


529 Porcelain probably the fitteſt 
material for veſſels of this kind, 


591 Of Reaumur's porcelain as 
a material for crucibles, 592. 

of produced by the fluor acid on 
the ſurface of water, 828 Found 


to be of the nature of ſiliceous 


earth, 829 Scheele's experiments 
to determine the nature of this 


earth, 830 The ſame cruſt pro- 


duced from artificial fluor, 831. 
Scheele's opinion that the earth is 
formed by the union of the acid 
and water, 832 Conteſted by 


Meſſre Boullanger, Monnet, &c. 
833 Their opinions ſhown to be 
erroncous by Mr Scheele, 834 

Weigleb's 


P 
Cup 


= 
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INDEX. 


igleb's riments on the ori- 
. it, 4 Found to proceed 
from the corroſion of the glaſs- 
diſtilling veſſel, 840 How to 
procure the acid free from it, 
| $42 None formed by mixing 
ſand with a ſalt containing fluor 
acid, 844 But a great quantity 
by adding powdered green glaſs, 
845. 


Cy ſalline poruder thrown down from 


ſolution of calx of platina by ve- 
getable fixed alkali, 1325. 
Cryfallization, in chemiſtry : how 
to perform that operation, 573 
Cryſtallization of alum impeded 
by vitriolic acid, 681. : 
Crylals of one kind of falt, contain 
none of any other, 573 Fulmi- 


nating cryſtals, 1142 Cryſtals of 


platina decompoſed by the mineral, 
hut not by the vegetable, fixed al- 
kali, 1322. | | 8 
Cullen, Dr, his experiments on the 
production of cold by evaporation, 
124. 3 
Copelation : why lead is uſeful in that 
operation, 331 Attempts to refine 
platina by cupellation, 1355. 
Cuprum ammoniacale, how prepared, 
1034 
Decomros1TIONS, chemical, are often 
double, though apparently ſingle, 
263 Explanation of thoſe effect - 


ed by acids alone, 266 Decompo- . 


ſitions of vitriolic ſalts ſuppoſed to 
ariſe from compound forces, 276 
Why decompoſitions are ſometimes 
incomplete, 405, 406. : 
D-flagration, an operation in chemi- 
ſry, how performed, 582. 
Democritus taught chemiſtry by the 
Egyptian prieſts, 4 Said to be 
able to imitate the precious ſtones, 
particularly the emerald, ib Was 
probably only acquainted with the 
method of making green glaſs, ib. 
Denjity of mixtures, its increaſe ac- 
counted for, 3794 How to deter- 
mine the accrued denſity of ſpirit 
of nitre mixed with water, 387. 
Increaſe of it in compound ſubſtan- 
ces, 404, CO 
Diphloziſticated air converted into ae- 
rial acid by charcoal, 151 Ob- 
jection to the exiſtence of phlogi- 
ſton from the total combuſtion of it 
in ſome eaſes, 152. 
ſton conſumed by the combuſtion of 
iron in this kind of air, 153 Of the 
dephlogiſticated marine acid, 206, 
799, et ſeq. 1484 Dephlogiſticated 
green vitriol cannot precipitate ſolu- 
tion of gold, 226 Quantity of mine- 


rah alkali taken up by dephlogiſti- 
cated nitrous acid, 432 Solution 


ol dephlogiſticated calx of iron can- 
not be cryſtallized, 457 Dephlo- 
giſticated green vitrio; decompoſed 
by clay, 634 Dephlogiſticated air 
2 material for the nitrous acid, 2d 
722 How to prepare the dephlo- 
giſticated ſpirit of ſalt, 790, 791 
Can ſcarcely be condenſed into a li- 
quid, 792 Its other propertics, ib. 
Acid of arſenic procured by its 


Digeſtion, in chemiſtry how perform- Eau de luce, how prepared, 1037. 


Efferveſcence attends the ſolution of 


Little phlogi- 


SC 0. K-00 1.8 T- RF; 


means, 919, 1274 The only ſol- 
vent of platina, 1319 Dephlogiſ- 
ticated ſpirit of nitre decompoſes 
camphor, 1424. | 


Dephlogiſticated ſpirit of ſalt : expedi- 


tious method of bleaching linen by 
means of it, 1484 Effect of it on 
phlogiſtic matters, 1485 Efferveſ- 
ces with cauſtic volatile alkali, ib. 
Forms marine ether with ſpirit of 
wine, 1486 
ib. Method of procuring a detona- 
ting ſalt in quantity from it, 1487. 


Diaboli metallorum, a name for tin, 


on account of its bad effects on 
other metals, 1222. 


I264. 


Digffer, Papin's, deſcribed, 567 Ef- 


Diſſolves phoſphorus, 


023 


1038 Mr Gmelin's experiments Empyreumatic vils, how rectifled, 1426. 


on it, 1089, 


Earths how divided, 6th 510 Vitrio- 


England: alum-works when erected 


there, 640. 


lic acid combined with different Engraving on glaſs, how perſormed 


earths, 635, et e. Nitrous acid 


by means of tiuor acid, 2d 357. 


combined with them, 746 Solution Eolipile may ſometimes be uſed for 


of ſilver decompoſed by calcareous 
earths, 755 Characters curiouſly 
marked by the ſun's light on the 
precipitate, 756 Marine acid 
combined with carths, 797 Fluor 
acid with them, 852 Acctous 
acid, 871 Acid of tartar, 893 
Of phoſphoric carths, 1031 Farths 
do not attract the colouring mat- 
ter of Pruſſian blue, 1169. | 


material for chemical veſſels, 561. 


Earthy cruſt. See Cr uſt, 


ccts of it producible by long boil- ZA. Indies of the method of pre- 


ing, ib. 


ed, 565. 


Digeſtive falt : Quantity of ingredients 


in it, 379, 421 
getable alkali and marine acid, 794. 


by that operation, 190. 


originally performed, 6 Mr Watt's 
experiments on the diſtillation of 
water in vacuo, 45 Proper me- 
thod of performing the operation 
of diſtillation, 574 Phenomena 
on diſtillation of inflammable ſuh- 
ſtances, 517 Boerhaave's experi- 
ments on the diſſolution of mercu- 
ry, 1230. | 


Diſtilled verdegris, how prepared, 873. 
Divellent affinities explained, 267. 
Dolfuſs, Mr, his method of prepa- 


ring butter of antimony, 821 His 
proceſs for muriatic ether, 824 
For acetous ether, 834. 


Du Fay ſuppoſes all calcarcous ſtones 


to be phoſphoric, 1084. 


Dyeing : the vitriol formed by preci- 
pitating copper with iron leſs pro- 


per for this purpoſe than that made 
after the common method, 344. 


FArTH: water ſuppoſed to be con- 


vertible into it, 24 Has not the 


character of an clement, 25 Solu- 
ble in acids, 176 Why the me- 


tallic earths ſeldom decompoſe ſalts 
whoſe baſis is a calcareous carth or 
alkaline ſalt, 304 Quantity of 
earth in vegetabl- alkali, 413 Dif. 
ficulty in obtaining the pure earth 
of alum, 645 Lewis's experiment 
to ſhow that clay undergoes ſome 
change by being converted into 
this carth, 649 Siliccous earth 
found in the reſin produced from 
the reſiduum of vitriolic ether, 2d 
722 Quantity of ſiliceous earth 
carried up by fluor acid, 847 
Earth of alum combined with ar- 
ſenical acid, 938 Siliceous earth 
molt completely precipitated hy vo- 
latile alkali, 1074 Forms a triple 
ſalt by precipitation with fixed al- 
kali, 1075 Is diſſolved by boiling 
with alkali, 1076 See Siliceous. 
Vegetable earth ſuppoſed by Lewis 
to be the ſame with magneſia, 


paring nitre there, 724. 


metals, 188, | 


Prepared from ve- Edulcoration, a chemical operation, 
how performed, 571. 
Diſſolution of metals: heat produced Edinburgh a kind of ponderous ſpar, 


Diſiil/ation: how that operation was 


or marmor metallicum, found near 
that city, 1061. 


wy fluids extricated during the ſo- 
lu 


tion of metals, 189 Great quan- 
tity of elaſtic fluid generated by 
the exploſion of aurum fulmi- 
nans, 11423. 


Elaſticity occaſioned by heat, and not 


phlogiſton, 209. 


Eledtiue attrattions, in chemiſtry, de- 


fined, 177 Precipitation of me- 
tals by one another owing to 2 
double one, 229. 


Electric fluid, in winter, the ſame 


with the heat ſent down from the 
ſun in ſummer, 99. | 


Electric ſpark produces nitrous acid 
in a mixture of dephlogiſticated 


and phlogiſticated air, 2d 722 Its 
effect on a mixture of alkaline and 
dephlogiſticated air, 1551. 


Electrical heat, why ſo much ſtronger ' 


than that of Furnaces, 160 Ca- 
pable of vitrifying platina, 1335. 


Electricity: proofs of the identity of 


its fluid with fire and light, 96 
Connection betwixt it and fire or 
heat, 97 Exceſſive electricity of 
the polar regions, 98 Electricity, 
heat, light, and cold, are to be 
looked upon as the effects of one 
univerſal fluid, 101 
of fulminating ſilver probably ow- 
ing to it, 1146. | 


Elements ; the ſuppoſition of them the 


origin of alchemy, 23 Mr Boyle's 
opinion of them, 24 Are in their 
own nature inviſible, 26. 


Emetic tartars: different degrees of 


their ſtrength as commonly prepa- 
red, 1258 Pulvis algaroth the 


trous Epſom, 444 


Explofion 


blowing up fires, 609, 


Epſom ſalt ; proportion of ingredients 


in the common kind, 443 In ni- 
Cannot be 
ſound in marine Epſom, 445 The 
true Epſom falt ſound in the ley 
remaining after the cryſtallization 
of alum, 683 Prepared ſrom the 
bittern of ſea-ſalt, 690 


Equilibrium of heat delined, 75. 
Diaphoretic antimony, how prepared, Earthen ware: of its properties as a Eſſential ſalt of lemons, a kind of tartar 


extracted from ſorrel, 888 Eſſen- 
tial acids produced from the juices 
of vegetables, their properties, 994. 
Phoſphorus combined with eſſential 
vils, 1412 Analyſis of eſſential oils 
I419 Their taſte ſuppoſed to be 
owing to a diſengaged acid, 1420 
Why theyloſe their ſolubility in ſpi- 
rit of wine by being frequently di- 
ſtilled, 1421 Converted by ſtrong 
heat into empyreumatic oils, ib, 


A conſiderable quantity yiclded by 


all the kinds of turpentine, 1437. 


Ether, vitriolic, produced by a com- 


bination of vitriolic acid and ſpirit 
of wine, 717 Mr Beaume's me- 
thod of making it, 718 Is the 
lighteſt of all liquids, 719 Boils 
in vacuo at 200 below o of Fahren- 
heit, ib, Produces a great degree 
of cold by its evporation, ib Di- 


ſolves gold, ib. An inflammable 


ſalt produced by Wallerius by 
combining ether with ſalt of tar- 
tar, 720 This thought to be a 
proof of the tranſmutation of vi- 
triolic into nitrous acid, ib, The 
phenomenon otherwiſe accounted _ 
for, 721, 722 Mr Cavallo's me- 


thod of puriſying cther, 2d 722 


A reſin producible from the reſi- 


duum of its diſtillation, affording 


vitrielic, phoſphoric, and acetous 
acids, Glauber's ſalt, ſelenite, iron, 
and earth of flint, ib, Nitrous, 
ether produced by combining that 
acid with ſpirit of wine, 775 Dr 
Black's method of making it, ib. 
Mr Woulfe's proceſs ſor procuring 
it in large quantity, 776 Inquiry 
into the nature of ether, 777 
Made by Dr Black without any 
ſpirit, ib. Marine ether how pro- 
duced, 324 Acetous cther 884, 
Saccharine ether, 902 Vitriohc 
ether cryſtallizes ol 1129 Dol- 
fuſs's method of preparing it with 
marine acid, 824 With acetous 
acid 834 Methods of Pelletier 
and others for rectifying vitriolic 
ether, 1471. 


moſt proper material for their pre- Etherial ſalution of gold, its properties, 


paration, 1259. | 
Empyreumatic acids produced by dry Evaporating veſſel in alum-works de- 


diſtillation of vegetables are all of 


1129. 


ſcribed, 674. 


one nature, 995 An acid of this Zvaporation : Dr Cullen's experiments 


kind produced from the liquor in 


which tartarous ſelenites is boiled, 


1010. 


on the production of cold by it, 


124 Of the method of perform- 


ing that operation in chemiſtry, 
572 


624 


372 
evaporations in the large way, ib. 
Expanſion, one of the general effects 
of heat, 65 That of mercrry and 
ſome other fluids proportional to 
the degrees of heat, ib Inftru- 

ments for meaſuring the expanſion 
of bodies, 103 luſtances of bodies 
being expanded by cold, 105 Ex- 
panſion of water in freezing oc- 
caſioned by the extrication of air- 
bubbles, 109. | 
Expanſine force of water exceſſive in 
the af of freezing, 106 Uſed as 
an argument for the poſitive exiſt- 
ence of cold, 107 Explained by 
Dr Þlack's theory of latent heat, 
"$08: | Na 
Exploſn of fulminating gold vaſtly 
ſuperior to that of gunpowder, 
1103 A ſmall degree of heat 
ſufficient to make this ſubſtance 
explode, II19 


is not entirely directed downwards, 
1113 Of the exploſion of moiſt 
aurum fulminans, 1114 Not oc- 
caſione id by a ſaline principle, 1115, 
1116 Nor by fixed ir, 1113 Mr 
Bergman's theory of its cauſe, 1120 
Occaſioned by volatile alkali, £121 
Exploſion by the vapours of mer- 
cury, 1231. 

Explofuent, violent, occaſioned by heat 
ſuddenly applicd, 722. | 


ſuct, 2d 1015 Salts formed by 
combining it with alkalics, 3d 1015 
With earths, ib With metals, 
ath ro15, 5 
Fats of animals analyſed, 1428. 
Fermentation ; milk capable of a com- 
plete one, 979- 
Filings of iron grow hot and take fire 
ſpontaneouſly with ſulphur, 1207. 
Firmicus Malernus the firſt writer on 
alchemy, 3. 
Filtering large quantitics of water, a 
ſcheme for, 509 
Filtration ; how to perform that ope- 
rat ion in chemiltry, 368. . 
Firs ſuppoſed by Mr Boyle not to be 
an element pere, 24 The contra- 
ry opinion now generally embra- 
ccd, 32 'I'wo general theories of 
it in eſteem at preſent, 33 In what 
they differ from the theory of Boyle 
and Newton, 34 Fire detained in 
bodies partly by attraction and 
partly by the preſſure of the ſur- 
rounding fluid, 55 Berkenhout's 
dliviſion of fire into fixed and vola- 
tile, 57 Pare or volatile fire de- 
Acribed, 8 Dr Crawford's defini- 
tion of fire, 559 Mr Kirwan's opi- 
nion, 63 Mr Cavendiſh's opinion 
that it is not a diſtin ſubſtance, 
69 Seems deſtitute of gravity and 
is iner tliæ, J3 Proofs of its identi- 
ty with light and electricity, 95 
Connection betwixt fire and elect» 
ricity, 97 Vitriolic acid contains 
mare fir: than the nitrous or ma- 
rine, 273 Acids unite to alkalies 


D 4 


by giving out fire, and quit them 


by receiving it, 286, 289. 


lixivium ſanguinis, 1173 


Fixed allali leſs attracted 


Inſtances of its 
miſchic vous eſſects, 1112 Its force. 


Far, acid of; how procured from 


CR ͤũ ᷣ TRY 


Led veRiels moſt proper for Fiued air ; its ſpecific gravity deter- 


mincd, 411 Of the quantity of 
it in vegetable alkali, 414 In 
impure vegetable alkali, 417 Of 
the quantity contained in mineral 
alkali, 434 Harth of alum con- 
tains a great quantity, 445 Of 


the quantity of phlogiſton in fixed. 


air, 2d 505. Alkaline ſalts com- 
poſed of a cauſtic ſalt and fixed air, 
1929 
ploſion of aurum fulminans, 1113 
Expels the colouring matter from 
Water 
upregnated with it diſſolves man- 
ganeſe, 1371, 15 
| by nitrous 
acid than ſilver, zor Vegetable 
fixed alkali takes up an equal quan- 
tity of all the acids, 402 Exact 
calculation of the quantity of acid 
taken up by vegetable fixed alkali, 
419 Stone ware corroded by the 
cauſtic ſixed alkali, 595 Fixed 


ſal ammoniac the ſame with a 


combination of the marine acid 
and calcarcous carths, 797 Com- 
bination of fluor acid with fixed 
alkali, 4th 850 Fixed alkaline 


falts how procured, 1916 Vege- 
table alkali cryſtallized in various 


ways, 1017 Changed by combi- 


nation with marine acid, 10178 


Combination of fixed alkalics with 
ſalphur, 1021 With expreſſed 
oils, 1026 With eſſential oils, 
1027 With phlogiſton, 1028 


Differences obſerved betwixt thoſe 


obtained from different vegetables, 
1029 Precipitate 


mild or cauſtic ſtate, 1054 The 


_ cauſtic fixed alkalies throw down 
an inſoluble precipitate from theſe 


ſolutions, 1056 Marmor metal- 


licum precipitated unchanged from 
oil of vitriol by mild vegecable al- 


kali, 1064 A triple ſalt formed 
by fixed alkalics, ſiliceous earth, 
and fluor acid, 1075 The mine- 
ral, but not the vegetable, fixed 


alkali decompoſes cryſtals of pla- 


tina, 1322. 


Flints, earth of, ſuppoſed to undergo 


a tranſmutation by being diſſolved 
in an alkaline liquor, 1069 This 
change denied by Mr Bergman, 
10750 The ſuppoſed tranſmuta- 
tion found to ariſe from an admix- 
ture of clay, 1071 Cryſtals of 
flint produced artificially by Mr 
Bergman, 1672 Why the fluor 
acid will not diſſolve flint dire&ly, 


1073 Earth of flints molt com- 


pletely precipitated by volatile al- 
kali, 1074 Forms a triple ſalt 
with fluor acid and fixed alkali, 
1075 Diſſolved by boiling in an 
alkaline liquor, 1076 Has a re- 
markable attraction ſor alkaline 
ſalts in the dry way, 1077 ls 
very rare and ſpongy when preci- 
pitated, 1078 Why the alkaline 
ſolution ſometimes cannot be pre— 


cipitated by an acid without heat, 


1079 Liquor of flin.s decompo- 
2 | 


Is not the cauſe of the ex- 


ſolutions of 
terra ponderoſa whether in their 


828, et ſeq. See Cruft, 
proved to be diſtin from that of 


ſed by too great a quantity of wa» 
ter and by fluor acid, 1030 See 
Siliceous earth. 


Flores martialer, how prepared, 808. 
Flawers of Benzoin, how prepared, 


934, ſeq. dce Benzoin, Flowers 
of zinc prepared by the defla- 
gration of that ſemimetal, 1241 
Dr Lewis's method of reducing 
tham, 1242 An oil ſuppoſed to 
be obtained from them by Mr Hom- 
berg, 1243 His miſtake detected 
by Neumann, ib. Another oil by 
Mr Heliot, 1244 Gold and ſilver 
lexf diſſolved by this oil, ib. A 


great proportion of nitre alkalized 


by the flowers of zinc without any 


ſenſible deflagration, 1249. | 
Flowers ; method of preparing teſts 


for acids and alkalics ſrom them, 
1552 


Fluid : Dr Cleghorn's proof that heat 


is occaſioned by one, 82. Difh- 
culties concerning the nature and 
properties of this fluid, 83 Heat 
moiſt probably the action of an 
omnipreſent fluid, 92 Senſible 
heat always produced by the con- 
verſion of a fluid into a ſolid, 116. 


Fluidity occaſioned by the abſorption 


of heat, 115, 119 A proof of this 
from its being impoſſible to cool 
water below 3279 without freezing, 
117. 


Fluids differ in the degrees of abſolute 
heat they contain, 46 


The thin- 
neſt fluids contain the greateſt 
quantity of heat, 47 Mr Watt's 


experiments on the evaporation of 


fluids on wacus, "26 Fluids part 
with more hcat than ſolid bodics 
can, 212. 


Fluor acid: why it can be reduced 


into air without any addition, 207 
Firſt diſcovered by Mr Margraaf, 
826 Prepared by diſtilling fluor 
ſpar with oil of vitriol, 827 Forms 
a white carthy cruſt on the ſurface 
of water put into the receiver, 
Fluor acid 


ſca-ſalt, 825 And from the acid 
of vitriol, 836 Quicklime pro- 
ved to be the aſis of fluor ſpar, 


$37 Miſtake of M. Monnct on 


this ſubject, 833 Wiegleb's ex- 
periments on the earth contained 
in this acid, 839, 840 | Mayer's 


examination of the acid, 841 How 


to procure the acid free from ſili- 
ceous earth, £42 Experiments 
for this purpoſe with an iron di- 
ſtilling veſſel, 843 A ſult con- 
taining fluor acid forms no cruſt 
by being mixed with ſand, 844 
But a great quantity with powder- 
ed glaſs, 845 Of the quantity of 
ſiliceous earth which fluor acid 
carries along with it, 847 Vio- 
I-nt action of it upon glaſs, 848 
Mr Wenzel's experiments on the 
fluor acid in a leaden retort, 850 
This acid procurable by means of 
the acids of nitre, ſea-ſalt, and 
phoſphorus, 2d 850 Appearance 
and propertics of it, 34 659 Of 


Ix kx. 
its combination with fixed alky; 
ath 850 With volatile al 
831 With earths, 352 With 
metals 853 Glaſs corroded 
it and by the ſalt produced by its 
combination with volatile ajkz}; 

354 Great difficulty of preſervin x 
this acid, 855 Golden veſſel. 

or a phial lined with oil and war, 
recommended for this Purpoſe 
856 Dr Prieſtley's method «; 
converting the fluor acid into air 
857 Retradcts his opinion of . 
being only the vitriolic acid alter. 
ed, ih- Fluor acid cannot he ex. 
petled by that of arſenic, 914 
Why it cannot diſſolve flint direc. 
ly, 1073 Why it decompoſes li. 
quor ei flints, 1080 ls ſcarce ca. 
pable ef diſſolving mangane{., 
1366 Explanation of its ada 
on manganeſe, 1383. 

Fluzes platina and ſome of its cal. 
ccs ſuſible by their means, 1337 
Fintana's actount of the ſpecific 277 

vity of different kinds of air, 37 
An experiment of his confirnun, 
thoſe of Mr Kirwan, 394. 5 
Faſſile alkali, See Mineral, 
Fourcroy denies that platina can he 
amalgamated with mercury, 1370 
Inconſiſtence in his account of it 
hardneſs, 1351. * | 
Fragility of glaſs when not well an- 
nealed, 559. 
France: of the method of making ri. 
tre there, 731. | 
Freezing of the prodigious expanſive 
power exerted by water during 
that act, 106. 
Friction makes aurum fulminans e- 
plode without any heat, IIII. 
Fulminating calx of filver made h 
Kunckel, 756 Fulminating cop- 
per, 1035. Fulminating yold, 
1103 See Aurum fulminant. Fu 
minating ſilver made by M. Ber- 
thollet, 1138 How prepared, 
1139 See Silver. Fulminating 
quickſilver, how prepared, 3d 905. 
Fumes :; nitrous and ſulphurcous ei- 
ferveſce with one another, 626 
Gold not rendered brittle by the 
fumes of tin, 1093, 
Furnace, a portable one deſcribed, 
Goo Form of Boerhaave's port- 
able furnace, ib. Another deſcri- 
bed, ib. Dr Lewis's portable Fvr- 
naces, Got Objection to their 
uſe in ſome caſes, 602 Dr Blacks 
furnace, 2d 602 How adapted 
to the various operations of che- 
miſtry, 603 Luting proper for i, 


604 Method of applying tb 
lutc, 605 Melting furnace, 20 
605 Mr Pott's melting ſurnac", 


606 Why its cavity is made 4 
a roundiſh form, 607 Lewis 
lamp, 911 One conſtructed on the 
principles of Argand's lamp, ib. 

Furnaces neceſſary tor the operztvt 
of chemiſtry, 599, et ſeg Directiss 
for buil.ling them properly, 61%. 

Fiſſibility of metals increaſed by mA. 
ture, 542 Great fulihility 0 
mixtures of tin and biſmuth, 543 

Increa- 


i LL 


INDEX, 

Increaſed by the addition of lead, 
ih. | 

Fyfron ; how to perform that opera- 
tion in chemiſtry, 5384 Differeace 
bet wixt the watery and dry fuſion, 
iy, Of the crucibles neceſſary for 
the ſuſhon of chemical ſubjects, 
7185, et ſeq. See Crucibles, Fulion 
of zl metals promoted by biſmuth, 
1251. | 

GarenyTTAN, in Sweden: Rin- 
man's method of burning the alu- 
minous ore there, 663 Nlethod 
of lixiviating it, 670. 

Galls, acid of how ſeparated from 
them, 1537 An acid liquor pro- 
cured from them by diſtillation, 
1533 lts properties, 1539. 

Guftric juice of animals contains phoſ- 
phoric acid, 904. 5 

Gerfiroy's rule for determining the 
degrees of chemical attraction, 


262 His table of affinities, 553_ 
| Inveſtigates the conſtituent parts 


of alum, 641 His theory of Pruſ- 
ſan blue, 1165. | 


Germany; method of making nitre 


in ſome parts of it, 730. 

Gluſrow: a kind of Spathum poude- 
toſum found in its neighbourhood, 
1060. | 

Glaſi: method of engraving on it by 
means of fluor acid, 2d 857. 

Glaſs veſſels, when to be uſed by che- 
miſts, 556 Dr Black's remarks 
on the propertics of glaſs 558 


Aﬀords the filiceous cruſt obſerved. 
on fluor acid, 849 Violent action 


of that acid on glaſs, 843 Cor- 
roded by it and by the ammoniacal 
ſalt produced from it, 854 Wil- 
muth convertible into glaſs, 1250 
How to prepare glaſs of antimony, 
1257 A beautiful blue glaſs pro- 
duced by the calx of regulus of 
cybalt, 1299. 

Glaſs of lead: of the veſſels moſt ca- 
pable of reſiſting its action, 589. 

Glaſi-making ; Pliny's account of the 
origin of it, 7. 


Glaſſes : of the materials proper for 


coating them, 580. 

Glaubers fal ammoniac prepared from 
vitriolic acid and volatile alkali, 
633, Sec Ammoniac. 

lauber's ſalt: Dr Crell's miſtake 
concerning its preparation from 
alum and common ſalt, 272 Its 
decompoſition by marine acid 
never complete, 291 Reaſon of 
this decompoſition explained, 305 
Quantity of ingredients in it, 431 
Prepared from vitriolic acid and 
mineral alkali, 632 Dangerous 

_ conſequences of miſtaking cryſtals 
of nitre ſor it, 743 Produced from 
the reſin extracted from the refi- 
duum of vitriolic ether, 2d 722. 

Clauker*s ſpirit of nitre, 734. 

Gnelin, Dr, his experiments on the dif- 
ferences betwixt the alkaline ſalts 
produced from different vegetables, 
1929 On the aſhes of different 
plants, 1089 Method of making 
dulcificd ſpirit of ſalt, 1481. 

Jade why its ſolution is precipitated 

Vor. IV. 


the acid, ib. 


of this metal upon it, ib. 
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N 


by green vitriol, 225 But not by Granulation if copper, how periormed, 


the dephlogiſticated kind, 226 
Why it 1s precipitated by folntion 
of tin, 227 Various precipitates 
of it, 233 Belt kind of aqua regia 
for diſſolving it, 481 Quantity of 
it taken up by aqua regia, 432 
Its calces ſoluble in the vitriolic 
and nitrous acids, 433 Kirwan's 
opinion that the metal cannot in 
any quantity be diffolved in the 
nitrous acid, 484 Dr Brandt's 


experiments, ſhowing that it may 
be ſo in cloſe veſſels, 750 Lewis's 


obſervation on this experiment, ib. 
Solution of its calces in ſpirit of 
ſalt, 799 Sublimes along with 
The ſublimate ſaid 
to be the material uſed for the 
blood of 5t Januarius, 800 Is not 
affected in any way by the arſeni- 
cal acid, 941 Its nature and pro- 
perties particularly treated of, 
1039 Unites readily with all the 
metals, 1090 Its colour debaſed 
by all the metals except copper, ib. 
Said to loſe its malleability re- 
markably with tin, 1091 Dr 
Lewis's account of the bad effects 
Mr Al- 
chorne's experiments in oppoſition, 
1092 Gold not rendered brittle 
by the fumes of tin, 1093 Nor by 
the addition of the metal itſelf in 
ſmall quantities, ib. Nor with 
the addition of copper, 1094 
Malleability of gold entirely de- 
ſtroyed by a ſmail quantity of re- 
gulus of arſenic, 1095 Surpri- 


ſing tenacity of its parts, 1096 Ils 


not liable to ruſt 1097 Mr Boyle's 
experiment to ſhow its deſtructibi- 
lity, 1098 Of its ſolution in aqua 
regia, 1099 This ſolution of a 
corroſive nature, 110 May be 
cryſtallized, ib. Of the precipi- 


tation of the metal from it, 1101 


1148. 
Gravity : the element of fire ſe:ms 


to be deſtitute of it, 93 Of hnd- 
ing the ſpecific gravity of the dif- 
ferent metallic calces, 327 How 
to find the ſpecific gravity of bo- 
dics, 371 Ot the ſpecific gravity 
of ſpirit of falt, 377 How to 
find that of the ingredients in di- 
getive ſalt, 380 Of the pure ni- 
trous acid, 386 Of its mathema- 
tical ſpecilic gravity, 388 How 
to conſtruct a table of the ſpecific 
gravitie of ſpirits of nittre of dif- 
ferent ſtrength, 30 How to 
find the ſpecific gravity of pure 
vitriolic acid, 397 Of the ace- 


tous acid, 400 Of ſtrong vinegar, 


401 Of fixed air, 411 Of fixed 


vegetable alkali, 442 Mr Wat- 


ſon's account of the ſpecific gra- 
vity of ſalt of tartar, 475 Dr 
Lewis's obſervations on the ſpeci- 
fic gravity of bell-metal and other 
metallic compeunds, i156 


Green colour produced from verdigris 


and cream of tartar, 894. 


Gun-poeoder : its exploſi Ve force vaſtly 


inferior to that of aurum ſulmi- 
nans, I oe, 


Gypſum proportion of ingredients in 


the natural kind, 439 Formed 
of the vitriolic acid and calcarcous 


earth, 635 Some differences be- 


twixt the natural and artificial 
kinds, ib. Is ſoluble in ſome de- 
gree by acids, 636 Convertible 
into quicklime by 2 ſtrong heat, 


ib. Fuſed by a very violent and 


ſudden heat, and likewiſe by the 
addition of clay or calcareous 
carth, ib, Decompoſed by fixed 
and mild volatile alkalics, ib. And 
by the acid of arſenic, 933 Found 
in the concentrated vitriolic acid, 
1059. 


Separated from other metals by Hanover : method of making ni- 


green vitriol, 1102 


Explodes 


tre there, 729. 


with prodigious ſorce in ſome Haſſia: of the aluminous res found 


| caſcs, 1103—1 26 See Aurum ful- 


in that country, 658. 


minans. Solution of gold by hepar Meat, two general theories of, 28 


ſulphuris, 1127 Medical virtues 
of gold entirely imaginary, 1123 


Solution in eſſential oil not per- 


manent, ib, Diſſolved perma- 
nently in ether, and cryſtallizable 


by its means, 1129 Revived from 


its ſolution in aqua regia by mix- 
ing it with ſpirit of wine, ib. A 
method thus afforded of purifying 


it from other metals, ib, How 


to reſtore its colour when loſt, 
1130 Mercury fixed by amalga- 


mation with gold, 1234 Whe- 


ther it be poſſible to adulterate 
gold with platina, 1356 How to 


detect this fraud if it ſhuuld be 
practiſed, 1357 
Golden calf; its diſſolution adduced 


as an inſtance of Moſcs's ſkill in 
Chemiſtry, 4. 


Golden ſulphur of antimony, how pre- 


pared, 3263. 


Golden weſſel; recommended for keep- 


ing the fluor acid, 856. 


Lord Bacon's definition of it, 29 
Mr boyle's opinion, 30 Senti- 
ments of Sir Iſaac Newton on the 
ſubject, 31 Fire or heat general- 
ly allowed to be an clement per ſe, 
22 Two other theories inſtituted, 
33 In what they differ from the 
former, 34 General account of 
Dr Black's and Dr Irvine's theory, 
35 Dr lrvine's thcory explained 
by Dr Crawford, 36 Abſolute 
heat defined, 37 Great quantity 
of heat produced by the condenſa- 


tion of vapour, 43, 125 Differ- 


ence of the abſolute hcat of differ- 
ent fluids, 46 Thinnecſt fluids 
contain the greateſt quantity of it, 
47 Crawfords account of ſen- 
ſible heat, 49 Capacities for con- 


_ taining heat explained, 52 Craw- 


ford's opinion concerning heat in 
the abſtract, 54 Dr Berkenhout's 


opinion of its nature, 56 Heat 
has a tendency to diffuſe itſelf e- 


4 K 


city are ſo intenſe, 160 


625 
qually over bodies, 60 Is con- 
tuine! in conſiderable quantities in 
all bodies, 61 Its quantity limi- 
ted in all bodies, 64 Expanſion 
an univerſal effect of heat, 65 
Bodies of the ſame kind and of 
cqual temperature contain quanti- 
ties of heat proportioned to their 
quantities of matter, 67 Equili- 
brium of heat defined, 75 Dr 
Crawford's method of determining 
the proportional degrees of heat, 
77 His method inſufficient, 73 
Nichollon's account of the theories 
of heat, 79 Advantages of the 
doctrine that heat is cauſed by vi- 
bration, Bo Anſwer to Mr Ni- 


cholſou's argument, 81 Dr Cleg- 


horn's proof that heat is occaſioned 


by a fluid, 82 Difficulty arifing 
from the ſuppoſition that heat dif- 


fuſes itſelf equally, 84 Another 


from the ſeeming diſappearance of 


heat, 88 Equal diſtribution of 
heat promoted by its abſorption 
and evolution, 89 Heat of the 


torrid zone thus mitigated, 99 


Heat moſt probably the action of 
an omnipreſent fluid, 92 Diſtri- 
bution of heat accaſioned by the 


action of the ſun, 94 How heat 


is produced by his rays, 95 Con- 
n:&ion between heat and electri- 

city, 97 Heat in ſummer becomes 
clectric fluid in winter, 99 Solu- 
tion of the phenomena of heat, 
102 Mr Kirwan's theorem for 
ſinding the point of total privation 
of heut, 114. Heat the cauſe of 
the ſoſtueſs of bodies approaching 
to fluidity, 118. Abſorption of 
heat the univerſal cauſe of fluidity, 
120. Heat produced in the burning 
of .inlammable bodies comes from 
the air, 157 Too much phlogiſton 
prevents the heat of burning bodies 
from being intenſe, 158 Why 
the ſolar heat and that of electri- 
Table of 
the various degrees of heat, 161 
Heat produced during the diſſolu- 
tion of metals, 190 Heat and 
not phlogiſton the cauſe of claſti- 
city, 200 Heat produced in ſo- 
lution moſt probably proceeds from 
the ſolvent liquor, 211 Argu- 
ment in favour of the weight of 


precipitates being augmented by 
the matter of heat, 249 Experi- 
ments to determine the cauſe of 


ſome chemical decompoſitions from 
the degrees of heat produged by 
various mixtures, 277 Alteration 
of the denſity of acids hy various 
degrees of heat, 423 Strong ſpi- 
rit of nitre more expanded by heat 
than weak, and why, 424 Dila- 
tation of ſpir:t of ſalt by various 
degrecs of heat, 427 What me- 
tals are calcinable, and by what 
degrees of heat, 530 Violent ex- 
ploſtons from the ſudden applica- 
tion of heat, 722 Effects of heat 
on lapis ponderoſus, 969 Mercu- 
ry unalterable ay being kept 15 
years in a gentle heat, 1229. _ 
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an vil capable of diſſolving gold 
and ſilver leaf, 1244. | 
Hripar ſulphuris formed by à combi- 


nation of fixed alkalies and ſulphur, 


1921 May be made cither in the 
moiſt or dry way, ib, Partly 
decompoſed by fixed air, ib En- 
tirely by acids, 1022 
the inflaumable vapour arifing 
during its decompoſition, ib. 1023 
Its phlogiſton very much diſpoled 


to fly off, 1024 Diſſolves many Inflammation; diffarence betwixt it 


metals, and charcoal, 1025. Solu- 
tion of gold by its means, 1127 
Its effects of it upon nickel, 1309. 
Hepatic air contains ſulphur, 210 
Hermes Triſmegiftur, the fame with 
Siphoas, an Egyptian, the founder 
of chemiltry, 3. | 
Higgins, Mr. his experiments on hu- 
uman calculus, 1463, et /eq. His ob- 
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Helloi procures from flowers of zinc Inflanmalle air: metallic calces re- 


duced by it, 149 Revivat of lead 
from minium by it, 324 Quan- 
tity of inſlammable air produced 
from iron, 454 Why none is 


produced from the nitrous ſolution 


of iron, 460 Charcoal cntircly 
convertible into it, 1451. 


Effects of Inflammable ſpirit produced from ra- 


dical vincgar, 1544 Sulphure- 
ous inflammable vapours produced 
irom it, 1545. 


and ignition, 132 Bodics decom- 
pounded but not deſtroyed by in- 


flammat ion, 133. 
Ink; a finc ſympathetic one produced 


from ſoiution of cobalt in ſpirit of 
alt, 822 Another by mans of vo- 
latile tincture of ſulphur and ſaccha- 


rum ſaturni, 1039 Blue ſympathe- 


tic ink preparcd from cobalt, 822, 


ſervations on the nitrous acid, 1472 1nſoluble precipitate thrown down by 


Method of obtaining it quite co- 
lourleſs, 1475 Dilcovers the true 


cauſtic fixed alkali from ſolution of 
terra ponderoſa, 1056. 


compoſition of volatile alkali, 1553. Inundations prevented by the lownefs 


Homberg's experiments on ſpæciſic 
gravities compared with thoſe of 
Kirwan, 392 
them accounted for, 393, 399 An 


vil obtained by Homberg ſuppoſed 


to come from the flowers of zinc, 
1243 The miſtake diſcovered hy 
Neuman, ib. How he diſco- 
vered his pyrophorus, 1415 Veſt 
method of preparing it, 1416 5occ 


| Pyropherus, Diſcovers that marine 


acid corrodes glaſs, 1462. 


Horfe-painting : a yellow colour for 


that purpoſe, 699. | 
JANA, St, a ſublimate of ma- 


rine acid and gold ſhown ſor his 


blood, 800. | 
Jie a quantity of heat loſt in the 

melting of it, 42. 

Felly the mucilage of animal ſubſtan- 
ces, 1454 All of them reducible 
to this by long boiling ib. Is the 
only true animal ſubſtance ib. 
Forms a very ſtrong cement, ib. 

Irnited bodies all equally hot, 128. 
nition an univerſal eſſect of fire, 
130 Difference betwixt ignition 

aud inflammation, 132, _ 

Ile aquifolium the growth of that 
plant a ſign of alwminous ores in 

the ground, 639. 

| Tuflammable and vitriolic acid air ob- 

tained from ſolution of copper in 
vitriolic acid, 465, 471 Inflam- 
mable ſubſtances, their nature and 
properties, 516 Principles into 
which they arc reſolved by burn- 
ing, ib. By diſtillation, 517 
Their phenomena with different 
acids, 318 Some fingular pro- 
ductions, 519 Vitriolic acid com- 
bined with them, 7 12, /eq. Nitrous 
acid, 971, et ſeq. Marine acid, 824 
An inflammable ſpirit extracted 
from ſugar of lead, 878 luflam- 
mable vapour ariſing from the de- 
compoſition of hepar ſulphuris, 
1023 Volatile alkalies combined 
with them, 1035 Of their diviſion 


© and chemical properties, 1398, et ſeq. 


onc another, 341 


and iron by one another, 
Iron and nickel will ſcarcely pre- Kermes 


455 SON ; 
iron in vitriolic acid, 456 That 


88. 


Different reſults of Iran objection to the exiſtence of 


phlogiſton from the total conſump- 
von of dephiogiſticated air in burn- 
ing it, 152 Little phlogiſton cx- 
pclled from it by this means, 153 
The objection inconcluſive, 154 


_ 'This metal not reduced to a calx 


by burning in dephlogiſticated air, 
155 Water produced in the re- 
duction of it by inflammable air, 


with which congealed water melts, 


Precipitate ſpontaneouſly from 
the vitriolic acid, 698. Iron con- 
tained in the refin produced from 
the reſiduum of vitriolic ether, 
2d, 722 Cannot be diſſolved by 
concentrated, though it will by 
diluted, nitrous acid, 759 Diſ- 
ſolves and produces inflammable 
air with marine acid, 805 Volati- 
lized by this acid, 806 Its ſolution 


IxDex, 


for, 435 Is of opinion that 
cannot be diſſolved + in Aitrous gold 
484 Miſtake of Morveau con. 
cerning a ſuperabundance of acid in 
alum accounted for, 642 Ob 
tions to his doctrine concernin 
the ſpecific gravity, &c. of differ. 
cnt ſubſtances, 2d 510, et feq. To 
his calculation of the quantity of 
phlogiſton in ſulphur, 6th 510, 


uſed in medicine, 807 Corabined Kunckel prepares a fulminating calx 


with acctous acid, 873 With acid 


of ſilver, 756. 


of tartar, &g5 With the acid of Laiy-yorvace:; Dr Lewis's de. 


arſenic, 943 Its nature and pro- 


pertics particularly treated of, 


1157 Has great tcnacity of parts, 
1178 Is « combuſtible ſubſtance, 
1159 ls the only metal capable 
of being weld-d, 1166 Contracts 
in fuſion, and expands again on 
becoming cold, 1161 ls diſſolved 


cury, 1162 Becomcs brittle by 
being immerſed for ſome time in 
that fluid, ib. Can ſcarce be 
united to zinc, ib. Has a ſtrong 
attraction for arſenic, ib. Is the 
baſis of Pruſſian blue, 1163, t % 
Sec Pruſſian blue. Calx of iron ſo- 
luble in lixivium ſanguinis, 1175 


Neutral ſalt for diſcovering it in 
_ mineral waters, 1180 
ted by the colouring matter of 


Precipita- 


Pruſhan blue from its ſolution by 
acrial acid, 1191 


by it, 1206 Its filings take fire 


ſpontancouſly with ſulphur, 1207 


Unites with platina, 1347. 


156 Of its precipitates by differ- Iron liquor for printing cloth, how 


ent ſubſtances, 239 ls not an eſ- 


prepared, 873. 


ſential ingredient in platina, 254 Trvine, Dr: a general account of his 


Nor regulus of nickel, 255 Nor 


cobalt or manganeſe, 256 Why 


ſolutions of iren diſſolve copper, 
336 Iron and zinc the only me- 


_ tals dillolved by vitriolic acid, 337 


Why copper and iron precipitate 
Increaſe of the 
attraction of calx of iron to phlo- 
giſton demonſtrated, 342 De- 


phlogiſticated ſolutions of iron pre- 


cipitated by calces of copper, 343 
Why a ſaturated ſolution of filver 
can ſcarce be precipitated by iron, 
346 Of the precipitation of zinc 


347 


cipitate one another, 359 Cobalt 


and Dr vlack's theory cf heat, 35 


His theory explained by Dr Craw- 


ford, 36. 


Ilaly of the firſt alum- works ſct up 
there, 639. | ; 
Juice, gaſtric, yields phoſphoric acid, 


904- | 


Kzix, Mr, his objections to the doc- 
triues of Mr Kirwan, 2d 5 His 


method of preparing an alkaline 
ſtandard, 4th 510 Of finding the 
ſpecific gravity of different liquors, 
Sth 510 His objections to the 
opinions concerning the identity 
of the vegetable acids, 1540. 

mineral, how prepared, 
1263. | 


precipitated by iron, 362 A triple Ketley, in Shropſhire : a kind of ſpa- 


ſalt formed by iron, regulus of an- 
timony, and marine acid, 366 


thum ponderoſum found there, 
1060 


Proportion of iron taken up by Kilpatrich-hills, near Glaſgow : ſpa- 


the vitriolic acid, 453 Why vi- 
triolic air is produced by diſlolving 


thum ponderoſum found there, 
1060. | 


iron in concentrated vitriolic acid, Xirwan's opinion concerning fire, 


Solution of the calces of 


of the dephlogiſticated calces re- 
fuſe to cryſtallize, 457 Propor- 
tion of iron diſſolved in nitrous 
acid, 458 In the marine acid, 
462 Calces of iron aſſume a red 
colour when precipitated from their 
ſolution in the marine acid, 463 


Produce green vitriol by combi- 
nation with vitriolic acid, 696, 697 


63 His theorem for finding the 


Point of total privation of heat, 


114 His remarks on ſome expe- 
riments of Dr Prieſtley, 325 His 
experiments compared with thoſe 
of Homberg, 392 Different re- 


ſults of their experiments account- 


ed for. 393, 379 Kirwan's expe- 
riments confirmed by one of Fon- 
tana. 394 Differences with Mr 
Bergman and Lavoiſier account- 


Nitre alkalized Lavoiſier denies the 


tion, 33 


ſcribed, 611 Is not capable 01 
giving a greater heat than 45050 
Fahrenheit, ib. 


Langrage : ſpecimen of a new chemi. 


cal one, 552 Its ſtrange appear. 
ance in attempting to account for 
the phenomenon of tulminating 
ſilver, 1144. | | 


by all metals except lead and mer- Lapis ponderaſus confidered as a me. 


tallic earth by Mr Vergman, 967 
Sec Tung ſten. | | 


Latent heat : experiments by which 


Dr ;:lack was led to the diſcovery 
of it, 41 This heat cannot be 
meaſured, 73 Expanſion of wa- 
ter, in freezing explaincd by the 
tneory of latent heat, 198 Air 
bubbles in ice produced by part of 
the latent heat of the water, 110 
Vapour formed by the abſorption 
of heat into a latent ſtate, 120, 

exiſtence of 
phlogiſton, 137 His arguments 
drawn from the increaſed weight 
of metals by calcination, 133 His 
theory of inflammation, 139 His 
arguments from the reduction of 
the calces of perfect metals with- 
out addition, 149 Diſpute be- 
twixt him and Prieftley, 141 His 
differences with Kirwan accounted 
for, 435 Account of ſome of 
his experiments on the increaſed 
weight of metallic ſolutions, 525 
Conſequences deduced by him from 
theſe experiments, 526 Not well 
founded, 527 Account of the 
conſtituent parts of the nitrous 
acid, 1473 His new nomencla- 
ture, 1560. 


Lead: quickſilver produced from it 


in certain caſes, 12, 762 Water 
may be made ſufficiently hot to 
melt lead, 131 Why the vitrio- 
lic acid cannot act upon it with- 
out a boiling heat, 197 Pre- 
cipitates of lead, 237 Sea - ſalt 
decompoſed in various ways by 
means of it, 322 In what caſes 
ſolution of lead is precipitated by 
other metals, 309 The ſolution 
in marine acid decompoſed by vi- 
trivlic ſalts, 310 Revival of lead 
from minium by inflammable air, 
324 Why it is uſeſul in cupella- 
Precipitation of it by 
nickel, 360 Veſſels capable of 
reſiſting the glaſs of lead, 529 


Lead veſſels moſt proper for tlic 


preparation of oil of vitriol, 627 
Cannot be diſſolved in the vitriolic 
acid, 702 A beautiful white for 


painting in water prepared from 


litharge 


INDEX. 


litharge, nitrous and vitriolic acids, 
-03 Diſſolves and cryſtallizes 
with the nitrous acid, 761 This 
alt decrepitates with great violence 
in the fire, 762 Becomes fluid 
like oil by repeated diſſolutions in 
aquafortis, 762 Combination of 
lead with marine acid 811 Plum- 
bum corncum, 812 Combined 
with acctous acid, 874 White 
lead the reſult of this preparation, 
875 Obſervations on the procets 
for making it, 876 Sugar of lead 
prepared from acctous acid and 
white lcad, 877 Inflammable ſpirit 
procured by diſtilling this ſalt, 578 
Combination of 1-24 with the acid 
of arſenic, 949 Great attraction 
betwixt ſilver and lead, 1136 Can- 
not be united to iron, 1162 The 
metal particularly treated of, 1207 

et ſeq. The leaſt ductile and tena- 
cious of all metals, 1203 Shect- 


lead, how caſt, 1209 Milled lead 


ſcarce to be preferred to this kind, 
1210 Rendered ſonorous by be- 
ing caſt into a certain ſhape, 1211 
Of its calcination, 1212 Minium 
or red leid, how prepared, 1213 
Litharge, 1214 Phenomena with 
other metals, 1215 Remarkable 
Way of uniting with copper and 
ſeparating from it again, ib. So- 
luble in alkalics and oils, 1216 
Of its union with platina, 1348. 

Lemon, eſſential ſalt of, a ſpecies of 
tartar extracted from ſorre! ſold 
un der this name, 888 Dr Crell's 
method of cryſtallizing the acid 
of lemons, 997 This acid cannot 
be converted into acid of ſugar, 
99g Entirely ditfolves manganeſe, 
1370 Explanation of the action 
of the acids of tartar and lemons 
on manganeſe, 1382. 

Levigation, a chemical operation, 
how performed 599 Reaumur's 
porcelain recommended for leviga- 
ting utenſils, ib. 

Lewis, Dr, his obſervations on the 
making of crucibles, 50 His 
experiments on Reaumur's porce- 
lain, 543, 594 Deſcription of his 
portable ſurnaces, 601 Objection 
to their uſe in ſome caſes, 602 
His lamp-furnace deſcribed, 611 
His experiments to ſhow that clay 
_ undergoes ſome change by being 
converted into earth of alum, 649 
His directions for making turbith 
mineral, 7060 Fxperiments on 


_ the ſolubility of tin in the acetous 


acid, 850 His opinion concern- 
ing the earth of vegetables, 1088. 
His methods of amalgamating mer- 
cury with copper, 1153. His ob- 
ſervations on the ſpecific gravity 
of bell-metal and other compounds 
of the metallic kind, 1156. His 
obſervation on the crackling noiſe 
made by tin in bending, 1221 
His detection of an erroneous pro- 


ceſs in which mercury was ſuppo- 


ſed to be converted into water, 
1236 His method of reducing 
the flowers of zinc, 1242 His 
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experiments on alloying platina 
with other metals, 1338. 


Ley, alkaline, why it is unfit for ex- 


tracting the flowers of benzoin, 


939. 

Libavius, ſmoking liquor of, how 
prepared, 810, | 
Lichtenſlein's experiments on the acid 

of benzoin, 1530. 

Light : proof of its identity with fire 
and electricity, 96 The effec of 
one univerſal fluid, 101 Charac- 
ters curiouſly marked by the ſun's 
liglit on a precipitate of ſilver by 
calcareous carth, 756. 5 

Lime the moſt proper material for ex- 

tracting the flowers of benzoin, 
991 Cryitallization of the acid 
of lemons prevented by the ſmal- 
left particle of lime, 998 Terra 
ponderoſa convertible into a kind 
of lime capable of decompoſing vi- 
triolic ſalts, 1055 Diſſolved by 
the colouring matter of Pruſhan 
blue, 1189. 
ſticking to the bottoms of diſtilling 
veſſels, 1933. | 


Lime-water precipitated by the arſe- 


nical acid, 935. | 

Liquid phoſphorus, how prepared, 1410. 

Litharge prepared in the refining of 
ſilver with lead, 1214 Almoſt 
always contains ſome Icad in a 
metallic ſtate, ib. Biſmuth con- 
vertible into a ſubſtance of this 
kind, 1250. TE 

Lithifrac acid, See Calculus, acid of. 

Lixivium ſanguinis loſes its colouring 
matter by expoſure to the air, 
1172 Calx of iron ſoluble in it, 
1175. 


Liver of arſenic formed of alkali and 7 


arſenic boiled together, 1276. 

Lubhoct, Dr, his theory of heat, &c. 
142 | 

Luna cornea, why it cannot be redu- 
ced without loſs by alkaline ſalts, 
314 May be decompoſed by 
mercury, 356 How prepared, 
802 Its properties gave riſe to 
the notion of malleable glaſs, 803 
How reduced, 1134. 

Lunar cauſlic, how prepared, 752. 

Lute, proper for lining furnaces, 605. 

Luting, ſor acid ſpirits, 577. | 


MaACERATION, in chemiſtry : how 


to perform that operation, 598. 

Macquer's theery of Pruſſian blue, 
1167 Suppoſcs the fuſion of calx 
of platina by the methods recom 
mended to be imperſect, 1354. 

Magneſia combined with vitriolic 
acid, 690 With acid of arſcnic, 
937 Diſſolved by the colouring 
matter of Pruſſian blue, 1187 
Will not diſſolve in acids after cal- 
cination without heat, 442 Its 
preparation and propertics, 514 
Combined with the nitrous acid, 
749. 

Magiſtery of biſmuth, 166, 

Manganeſe ; how to dephlogiſticate 
ſpirit of falt by it for the decom- 
Poſition of arſenic, 919 Combi- 
ned with the arſenical acid, 956 
Identity of vegetable acids proved 


How prevented from 


from the ſolution of manganeſe by 
the nitrous acid with the addition 
of acid of ſogar, 1011 From its ſo- 
lution by means of vitriolic acid and 
ſpirit of wine, 1114 Keeps the 
colouring matter of Pruſſian blue 
from riſing, 1204 A new ſcmi- 
metal afforded, 1359 Common 
manganeſe treated with vitriolic 
acid, 1360 Is entirely diffulved 
by phlogiſticated vitriolic acid, 
1361 Precipitate and cryſtals ob- 
tained from the ſolution, 1362 
Diſſolved by phlogiſticated nitrous 
acid, 1363 Effects of it on ſpirit 
of ſalt, 1364 Sce Dephlogiſlicated 
and Marine acid Entirely dif- 
ſolved by marine acid, 1365 
Scarce ſoluble in fluor acid, 1366 
Or in that of phoſphorus, 1367 
Par: ly diflolves in acid of tartar, 
1368 With difficulty in the ace- 
tous, 1369 Entirely diſſolved by 
acid of lemons, 1370 And by 
water impregnated with fixed air, 
1371 Has a ſtrong attraction for 
phlogiſton, 1372 Becomes white 


by faturation with it, 1373 Con- 


tains ſome phlogiſton naturally, 
I374 Becomes inſoluble in pure 
acids by loſing its phlogiſton, 1375 
Partial ſolutions of manganeſe ex- 
plained on this principle, 1376 
[ts ſtrong attraction for phlogiſton 


when combined with acids, 1377 
_ Why it is diſſolved by the concen- 
_ trated acid of vitriol without ad- 


dition, 1378 Why the volatile 
ſulphureous acid diſſolves it, 1379 
Explanation of the eflects of ni- 
trous acid upon it, 1380 Of thoſe 
of tartar and lemons, 1382 Of 
fluor acid, 1383 Effects of man- 
gancſe on nitre, 1384 Experi- 


ments of manganeſe united with 


phlogiſton, 1385, et ſeg. By di- 
ſtillation per ſe, 1386 Boiled 
with oil-olive, 1387 By diſtilla- 
tion with charcoal, 1383 With 
ſulphur, 1389 By calcination 
with nitre, 1390 With the ad- 
dition of arſenic, 1391 
ſtillation with ſal ammoniac, 1392 
By digeſtion with pure nitrons a- 
cid, 1393 Deſtroys volatile alka- 
li by attracting its phlogiſton, 
1394 Effects of diſtilling it with 
arſenic, 1395 With cinnabar, 
136 With corroſive ſublimate, 
1397 Uſed for the rectiſication 
of ether, 1471. 


 Margraaf 8 analyſis of all the differ- 


ent kinds of clay, 648 His ex- 
periments on the phoſphoric acid, 


| we His method of reducing 
luna cornea, 1134 His proceſs for 


making phoſphorus with plumbum 
corneum, 1407 Experiments with 
phoſphorus on metals, 1413 Me- 


thod of procuring the acid of ants, 
1502, 


Marine acid, the weakeſt of the three 


wineral acids, except when de- 
phlogiſticated, 183 Why it acts 
on ſome metals and not on others, 


198 Phenomena exhibited by the 


.when it cannot, 340 


By di- 
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marine acid on account 6f its na- 
turally containing phlogiſton, 205 
Dephlogiſticated marine acid exa- 
mined, 206 Vitriolic ſalts de- 
compoſed by a marine acid, 275 
Contains leſs fire than the vitrio- 
lic acid, 278 On its expulſion by 
the concentrated vitriolic acid, 283 
Receives fire from the vitriolic 
acid during its expulſion, 284 
Decompoſes vitriolatcd tartar, 288 
Requiſites for the ſucceſs of the 
experiment, 28) Cannot decom- 
pole vitriolated tartar previouſly 
diſſolved in water, and why, 290 
Decompolition of Glauber's ſalt 
and vitriolic aunnoniac by marine 
acid never complete, 290 Nitrous 
ſalts decompoſed by marine acid, 
292 Cannot deco:;npoſe ſelenite, 
294 Solution of filver conſtantly 
decompoſed by ſalts containing 
marine acid, 303, 312 Vitriol 
of mercury decompoſed in the 
ſame manner, 313 Nitrous acid 
has leſs affinity with metals than 
the marine 338 In what caſes 
marine acid can diſſolve metals and 
Forms a 
triple ſalt with iron and regulus of 
antimony, 366 And with regu- 
lus of antimony and copper, 367 
Arſenic precipitated from marine 
acid by copper, 379 Quantity 
of marine in digeſtive falt, 379 


Of mild and canſtic vegetable al- 


kali ſaturated by marine acid, 382 
Quantity of mineral alkali ſatura- 
ted by it, 433 Of the quantity 
of marine acid ſaturated by calca- 
reous carth, 438 Quantity of acid 
in marine ſelenitc, 441 Cannot 
be calculated in marine Epſom, 
445 Quantity of earth of alum 
ſaturated by marine acid, 450 
Quantity of iron diſſolved by it, 


462 Calces of iron precipitated 


from it of a reddiſh colour, 463 
Quantity of copper diſſolved by it, 
469 Tin diſſolved in marine acid, 
473 Lead diſſolved in it, 477 
Of the diſſolution of ſilver in it, 
480, 801 Solution of zinc in ma- 
rine acid, 490 Biſmuth ſcarce 
ſoluble in it, 493 Solution of 
nickel in it, 495 Regulus of an- 
timony ſcarce ſoluble in marine a- 
cid, 505 Why the marine acid 
acts ſo weakly, 50 Its nature 
and combinations with other ſub- 
ſtances particularly treated of, 782 
Moſt commonly found combined 
with the mineral alkali, ib Why 
it is thought by fome to be the 


ſame with the vitriolic, 783 An 


experiment tending to make this 
obſervation probable, 784 Dr 
Prieſtley's obſervations on marine 
acid, 735 How procured by 
means of the vitriolic, 336 Why 
its diſtillation with copperas does 
not ſucceed, 787 To procure ma- 
rine acid by means of the nitrous, 
788 By diſtilling common falt. 
per ſe, 989 Marine acid dephlo- 


giſticated by that of nitre, or by 


Man- 
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mangancle, 790 
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Mr Scheele Marrow analyſed, 1430. 


method of dephlogiſticating it by Mathematical ſpecific gravity ex- 


manganeſe, 791 Propertics of it 
when dephlogiſticated, 792 Ma- 
rine acid combined with alkaline 
ſalts, 793 With vegetable fix- 
ed alkali, 794 With mincral 
alkali, 795 Volatile alkali, 795, 
796 Combined with carths, 


plained, 373 The mathematical 
ſpecific gravity of ſpirit of nitre 
determined, 388. | 


Mayer's examination of the fluor 2+ 
* 


cid, 841, Kc. 


Melting furnace deſcribed, 2d 605, 


et ſeq, dec Furnace. 


797 With metallic ſubſtances, Menſtruum, a quantity of it retained 


799 Diſſolves and volatilizes the 
. calx of gold, ib. With ſilver, 301 
Diſſolves the red ſilver ore, ib. 
Forms luna cornca with this me- 
tal, 802, 803 With copper, 804 
With iron, 805 Volatilizes this 
metal, 800 The ſolution of iron 
in this acid uſcd in medicine, 807 

Sublimate of iron, and ſal ammo- 
niac named for es murtiules, B98 
Solution of tin, 2800 Of great ute 
in dycing, ib. Volatilizes the me- 
tal, and forms with it the ſmoking 
liquor of Libavius, 810 With 
| lead, 811 Forms with it plum- 
bum corneum, 312 With quick- 


Giver, 313 Forms with it corro- 
ſive ſublimate, 8 14, et ſeq. Seer 


gene: Volatilizes zinc, #20 
With regulus of antimony, 821 
See Butter, Forms a fine ſympa- 
thetic ink with regulus of cobalt, 
822 Combined with inflammable 
ſubſtances, B24 Marine ether, 
ib, Of its attraction for phlogi- 
fon, 827 Is not the fame with 
fluor acid, B35 Expels the fluor 
acid, 2d 850 Purifies ſalt of am- 
ber, git Phenomena on diffol- 
ving vitriolic ſalts in marine acid, 


10641 On mixing them with ſo- 


lutions of calcareous carth in ma- 
rine acid, 1042 Of the ſolution 
of terra ponderoſa in it, 1053 Is 
not neceſſary for the preparation 
of aurum fulminans, 1117 So- 
lution of cobalt in marine acid, 
1302 Effects of manganeſe upon 
it, 1364 Exiſtence of phlogiſton 
in it proved, 1331 Can ſcarcely 
unite with butter of arſenic, 1232 
Dephlogilticated marine acid the 


only ſolvent of platina, 1319 U 


ſed for diſtillation of ſpirit of ni- 
tre, 737 Various methods of ma- 
king marine ether, 824 Method 
of diſtilling the acid with clay, 
1480 Effect of it upon phlogiſtic 
matters, 1481 Glais corroded 
by it, 1482 Cauſe of its yellow 
colour, 1483 Effect of the de- 
phlogiſticated acid upon phlogiſtic 
matters, 1435 How to make ma- 
rine ether from the dephlogiltica- 
ted acid, 1486. 

Marks, chemical, treated of 551. 
Marmor metallicum, Withering's ex- 
eriments on it, 1060 Diſſolves 
in concentrated vitriolic acid, 1063 
Precipitated from it unchanged 
by vegetable fixed alkali, 1064 
May be decompoſed in the dry 
way by ſalt of tartar, 1065. 
Martial vitriol, procured by precipi- 
tating copper with iron, leſs fit for 


dyeing than the common, 344. 


_ cularly deſcribed, 1225 


by ſome precipitates, 251. 


Minflruum fine flrepitu, a liquor for 


diſlolving gold, 1119. 


Mercurius dulcis, how prepared from 


corroſive ſublimate. 814, 819 


Preparation of it in the moiſt way, 


1238. 


Mercurius precipilatus per ſe, how Pre- 


pared, 1228. 


Mereuriu. Triſmegiſius, the ſame with 


Hermes or Siphoas, an Egyptian, 
the founder of chemiltry, 3. 


Mercury, of its precipitates, 236 Its 


ſolution in nitrous acid decompo- 
{cd by vitriolic ſalts, 311 Vitriol 
of mercury decompoſed by marine 
acid, 313 Why corroſive mercury 
is precipitated by oil of vitriol, 
315 Examination of Dr Pricſt- 
ley's experiment concerning the 
revival of mercury, 322 Why ſo 
much of the metal was revived in 
the Doctor's experiments, 323 
Why copper is diflolved by ſolu- 
tion of mercury, 336 
tions of mercury by copper, 353 
Why mercury and filver precipi- 
tate one another from the nitrous 
acid, 355 Corrolive ſublimate 
cannot be decompoſed by ſilver, 
though mercury can decompound 
luna cornea, 336 Why precipi- 


tates of mercury and alum contain 


part of the acid, 403 Of mercury 


diſſolved in vitriolic acid, 485, 704 


See Quickflver, Copper, how amal- 
gamated with mercury, 1152 Dr 
Lewis's methods, 1153 A cu- 
rious amalgam with verdigris, ib. 
Cannot be united with iron, 1162 


May be ſeparated from its ſolution 


in nitrous acid by the colouring 
matter of Pruſſian blue, 1205 


Uſes of the amalgam of mercury 


and tin, 1223 The metal parti- 


ſibly heavier in winter than in 


ſummer, ib, How purified, 1226 
Curious mercuries prepared by Mr 
Is calcined into a red 
powder, by being expoſed to a con- 


Boyle, 1227 


liderable degree of heat, and to the 
air at the ſame time, 1223 ls un- 
alterable by a gentle heat, or by 
repeated diſtillations, 1229, 1230 
Exploſion by its vapours, 1231 
Amalgamated with different ſub- 
ſtances, 1232 Separation of the 
amalgamated metal, 1233 Be- 
comes fixed by atnalgamation with 


gold, 1234 Suppoſed to be con- 


vertible into water, 1235 The 
miſtake detected by Dr Lewis, 
1236 How to amalgamate it 


with regulus of antimony, 1237 
Can ſcarce be united with pla- 


Precipita- | 


Is ſen- 


tina, 1345 Will leave platina to 


unite with gold, 1346. 


Metallic calces, of their various co- 


lours 192 Metallic ſolutions con- 
tain a calx of the metal with va- 
rious degrees of phlogiſton, 214 
Fhlogifton the canſe of their co- 


Jour, 218 Some metallic ſalts de- 
compoſe others, 224 Advanra- 


ges to be derived from the exami- 
nation of metallic precipitates, 253 
Metallic ſalts inſoluble in water 
without an excels of acid, 297 Of 
the attraction of metallic calces to 
phlogiſton, 326 Of finding their 
ſpecific gravity, 327 able of the 
proportional aftinitics of metallic 


calces to phlogiſton, 329 hey 


can never be totally dephlogiſtica- 
ted by acids, 407 Of their gene- 
ral properties, 519 Are ſoluble in 
acids, 520 Conipoſed of an earth 
and phlogiſten, 521 Their calci- 
nation and revivication, 522 In- 


creaſe of weight by acids, 523 


Reaſon of the increaſe of weight 
in metallic calces, 524 Combi- 
nations of them with acids. Sce 
Acid and Meals, Lapis pondero- 


* ſus ſuppoſed by Mr Bergman to be 


a metallic earth, 967 Why he 


| ſuppoſed the acids of molybdæna 


and tungſten to be mctallic earths 
973 Chemical properties of the 
different metallic ſubſtances in- 
veſtigated, 1089, et ſeq. Effects 
of the colouring matter of Pruſſian 
blue on metallic calces, 1192 Its 
effects on metallic ſolutions, 1193. 


Metals may receive a valt quantity 
of heat more than is ſufficient to 


bring them into a ſtate of fuſion, 
129 The calces of the perſect 
ones reducible without addition, a 
proof of the nonexiſtence of phlo- 


giſton, 140 Why they weigh leſs 


in their metallic than in their cal- 
cined ſtate, 159 Combine with 
acids, 176 Separate from them 
again on the addition of earths or 
alkaline ſalts, 177 Phenomena 
attending their ſolution in acids, 


134 Ot their different degrees of 


ſolubility, 185 Their ſolution 
attended with efferveſcence, 188 
And heat, 190 Yield little air 
after they have been calcined, 191 
Why marine acid acts on ſome of 


them and not on others, 198 Why 


ſome metals are more ſoluble than 
others, 194 Their ſolutions con 
tain a calx of the diſſolved metal, 
214 Reaſons for believing that 


this calcination takes place, 215 


Why the calces of the perfect me- 
tals may be reduced without addi- 
tion, 216 Ph-nomena attending 
the precipitation of metals by al- 


kaline falts, 220 Their precipi- 


tation by one another owing to 
a double elective attraction, 229 
Variations in the order in which 
they precipitate one another, 230 
They contain different quantities 
of phlogiſton, 253 Difficulties in 
determining the attractive powers 
2 


metals, 1288 


Ixpkx. 


of the metals to acids, 296 

tities of the different «als. we 
up by acids, 293 Metals have 2 
greater affinity than alkalies with 
the acids, 299 Why alkalics pre- 
cipitate the metals, 370 WI 

the metallic earths ſeldom ae 
poſe ſalts having an carth or alkali 
for their baſis, 304 Explanation 
of the table of zffinitics of the acid. 
to the different metals, 316 Ot 
the quantity of phlogiſlon contain. 
cd in the diticrent metals, 317 


Quantity of it loſt by metals du- 


ring calcination, 331 Why the 
metals are more dephlogiſticated 
by mutual precipitation than | 


direct ſolution, 335 All of them 


diſlolved by nitruus acid, 333 lu 
what caſes the marine acid can 
diſlolve metals, and when it car. 
not, 340 Mr Kirwan's experi. 
ments on metals, 451 Bcſt me. 
thod of diffolving them, 852 
What metals are calcinable, aud 
with what degrees of heat, 539 
Of their ruſting, 541 Their tu. 
ſibility increaſed by mixture, 342 
Their ſolubility increaſcd by cali. 
nation, 545 Effects of ſulphor 
on them, 546 Of their diviſon 
into metals and fſcmimetals, 747 


Their good and bad qualities 2 


materials for chemical veſſels, £65 
Vitriolic ſal ammoniac erroneouſly 
ſuppoſed to be a great ſolvent ut 
met#ls, 634 Effects of vitriolic 
acid on metals, 91 et /eq, Of the 


nitrous acid, 750 Ot the marine 


acid, 799 Of the fluor acid, 853 
Of the acetous, 872 Of the acid 
of tartar, 8944 Of the acid of ſu- 
gar, 901 Of the phoſphoric acid, 
906 Of the acid of amber, 915 
Acid of molybdæna has no ſign of 
any metal, 964 Metals diſſolved 
by hepar ſulphuris, 1025 Combi- 
nation of volatile alkali with me- 
tals, 1034 Their propertics par- 


ticularly treated, of, 10% The 


fuſion of all metals promoted by 
biſmuth, 1251 Of the effects of 


white arſenic on them, 1277 E- 


fects of regulus of arſenic on other 
Combination of 
metals with ſulphur, 1403 Effects 
of phoſphorus on them, 1413, 


Micr «coſmic ſalt, how prepared from 


urine, 905 Mr Margraaſ's cx- 
periments on it, 606. 


Mili, of its acid, 974 Acquires its 


greateſt acidity by ſtanding a fort- 
night, ib. Scheele's method of 
procuring the pure acid of milk. 
976 Properties cf this acid, 977 
It ſeems to be of the acctous kind, 
973 Milk is capable of complete 
fermentation, 979 How to pro- 
cure the acid of ſugar of milk, 9%. 


Millad lead ; the advantages of uſing 


it in preference to ſheet-lcad pre- 
carious, 1270. | 


Mindereri ſpiritus ; how to cryſtral- 


lize it, 1515. 


Minium, of the revival of lead from 
it by inflammable air, 324 How 
| 


0 
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Miners albali, Why preferred as a 
precip:tant by Mr Bergman, 231. 


Precipitates platina imperfectly, 
234 An equal quantity of all the 
mineral acids taken up by vege- 
table fixed alkali. Sce Acids, How 
ty prepare the mineral alkali for 
experiments on the precipitation 
of metals, 429 Quantity of it ta- 
ken up by the dephlogiſticated ni- 
trous acid, 532 J.xccls of acid in 
- luminous ley cannot be removed 
by mineral alkali, 630 Of its 
combinations with the different a- 
cids, See Acetous, Marine, Vi- 
triolic, &c. Difference between it 
and the vegetable alkali, 1019 
Whether mineral alkali can ſepa- 
rate platina from its ſolvent, 1329 
Fifty-ſix times as much of mit re- 
quired to precipitate this metal as 
of vegetable alkall, ib. 
Mineral Acids. See Acids. 
Mineral waters ; Mr Woulfc's teſt 
for them, 1557. See Waters. 
Miſpickel, a natural regulus of arſc- 
nic, 1269, | | 
Mixtures ; the attractive powers of 
acids determined by the various 
degrees of heat excited by them, 
277 Increaſed denſity of mix- 
tures accounted for, 374 Tune 
required by mineral acids and wa- 
ter to acquire their utmoſt denſity, 
422 Phenomena reſulting from 
mixtures of the different acids, al- 
kalics, and ncutral ſalts, with one 
another, 1040, et /eq. | 
NMAilybdæna, acid of, examined, 957 
How to reduce the ſubſtance to 
powder, 9538 Effects of the acid 
of arſenic upon it, 959 Violent 
action of the concentrated nitrous 
acid upon this ſubſtance, 960 A- 
cid of molybdana procurable by 
lirc alone, 901 
perties, 962 Is capable of unite 
ing with phlogiſton, 963 
no ſign of containing any metal, 
904 | 
tained by nitte, 965 Molybdæ- 
14 recympoſcd by uniting its actd 
with ſulphur, 966 Differences be- 
twixt the acids of tungſten and 
molybdæna, 971 M. Pelicticr's 
experiments on this acid 1497. 
Honnel's opinions concerning the ſluor 
acid, 833 Shown to be crroncous 
by Mr Schecle, 834 Miſtake of 
Mr Monnet concerning the baſis 
of fluor ſpar, 838. | 
Marucau's miſtake concerning the 
preparation of Glauber's ſalt from 
alum detected by Mr Kirwan, 642 
Maſes ſuppoſed to be well filed in 
chemiſtry, 4. | 
Mucilage of vegetables conſidered, 
1452 Of animals the ſame wit 
jelly or gluc, 1454 
NMurialic. See Marine. | 
NMAaPuTHA, à finc kind of mineral oil 
deſcribed, 442. 

Neumann's obſervations on the pre- 
paration of the magitery of biſ- 
muth, 766, 

Nor. IV. 


Its chemical pro- 
Shows 


Properties of the acid ob- 
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to prepare it from the metal, 1213. Aeutra! ſults compoſed of an acid and 


alkali, 172 One ſor diſcovering 
iron in mincral waters, 1180 Pla- 
tina may be partly precipitated by 
ſome neutral ſalts, 1331, 


Newton, Sir Iſaac, his ſentiments con- 


cerning heat, 31, 


Nichs!ſon's account of the theories of 


heat, 79 Anſwer to his argu- 
ment concerning vibration as the 
cauſe of heat, 8x His account of 
the capacities of bodies for con- 
taining heat, &c. 113, 


Wickel, a kind of ſemimetal, of its 


ſolution and precipitation, 242 Is 
precipitated by zinc, 358 Iron 
and nickcl will ſcarcely precipitate 
one another, 359 Nickel preci- 


pitates copper, Icad, and biſmuth, 


300 Throws down ſome hetero- 
geneous matter from cobalt, 363 
Of its ſolution in vitriolic acid, 
493 
tects of acid of arſenic upon it, 955 
The ſemimetal particularly treat- 
ed of, 1306 Diſcovered by Mr 
Cronſtedt, ib, Effects of calcina- 
tion with a violent heat upon it, 
1307 Ol ſulphur and borax, 1308 
Of hepar ſulphuris, 1309 Ol nitre, 
1310 This ſalt ſeparates all the 
cobalt in the ſcmimetal, 1311 
Effects of ſal ammoniac upon it, 
1312 Of nitrous acid, 1313 Of 
volatile alkali, 1314 Nickel can- 
not be obtained in a ſtate of puri- 
ty, 1315 Bergman's 'opinion of 


its compoſition, 1316 Experi- 


ments to compoſc it artificially, 
1317. 


Nitre quantity of acid, water, and 


alkali in it, determined, 391 Why 


it is ſo much lighter than vitrio- 


lated tartar, 416 The ingrc- 
dients of which it is compoſed, 
420 Of the preparation of nitre, 
724 et ſeq. Diſcovered in ſome 
places in Podolia in Poland, 725 
In Spain and America, 726 Re. 
Guilites for its formation, 727 
Cramer's artificial compoſt for ma- 


king it, 728 How prepared in 


Hanover, 729 In other parts of 
Germany, 730 In France, 731 
Dr Black's concluſion concerning 
its nature, 732 Suppoſed to be 
the laſt eſſect of putreſaction, 733 
How to procure the ſpirit of nitre 
by means of vitriolic acid, 735 
Of its reqification, 736 Different 
methods of diſtilling, 737 Its 


uſes, 733 Prepared from the ni- 


trous acid and vegetable fixed al- 
kali, 740 Cubic nitre formed 
from this acid and mincrul alkali, 
741 Enumeration of its proper- 
tics and uſes, 742, 743 Danger 
of ſwallowing large quantitics of 
it, ib. Is purified by chrowing a 
little ſulphur ou its ſurface While 


melted, 744 Calcareous nitre, 
747 How alkilizcd by charcoal, 
779 Clyſſius of nitre, 780 Its 
acid EXPCUEH EY tat of phoſpho- 
Tus, 97 by that of amber, 


510. And the acid of, arſcnic, 


In the nitrous acid, 770 Li- 


marine acid, 292 
by the nitruus acid, 293 


ved by the nitrous acid, 468 


939 Properties of the acid of 
molybdæna obtained by nitre, 965 
Alkalized by iron, 1206 And by 
the flowers of zinc, 1249 Effeas 
of regulus of arſenic on nitre, 
1290 Effects of it on cobalt, 
1303 On nickel, 1310 Is ca- 
pable of ſeperating all the cobalt 
from nickel, 1311 Efſeas of 
manganeſe on nitre, 1334 Of 
phlogiſticated manganeſe upon it, 
13/0 M. Berthollet's new falt 
reſembling it, 2d 793 Method 
of making it in quantity, 14%7 
Generated in ſome calcs without 
putrefaction, 1478. 


Nitrous acid, the moſt violent of any 


in its operations, 181 Renders 
the calces of metals almoſt inſo- 
luble, 196 Why it precipitates a 
ſolution of tin or antimony, 400 
Is more obviouſly changed than 
vitriolic by the addition of phlo- 
giſton, 203 Vitriolic ſalts decom- 
poſed by it, 275 Contains lets 
ſire than the vitriolic acid, 278 
On the expulſion of it by the vitrio- 
lic acid, 230 By a ſmall quantity 


of dilute vitriolic acid, 282 Re- 


ceives fire from the vitriolic during 
its expulſion, 284 Ol the decom- 
polition of vitriolated tartar by it, 
285 Vitriolated tartar cannot be 
decompoſed by dilute nitrous acid, 
287 Nitrous ſalts decompoſed. by 
Marine falts 
Ni- 
trous acid attracts ſilver more than 
fixed alkali, 301 Nitrous ſolu- 
tions of mercury decompoſed by 
vitriolic falts, 311 Nitrous acid 
diſſolves all metals, though it has 
leſs aſlinity with them than the 
vitriolic or marine, 333 Why 
mercury an ſilver precipitate one 
another ſrom the nitrous acid, 355 
Regulus of arſenic precipitated by 
biſmuth from thy nitrous acid, 309 
This acid, when pure, cannot be 
made to exiſt in an aerial form, 
383 To find the ſpecific gravity 
of pure nitrous acid, 336 Quan 
tity of mineral alkali taken up by 
dephlogiſtiçated nitrous acid, 432 
Quantity of ingredients in nitrous 
{clenite, 449 In nitrous Epſon, 
444 Of pure carth of atum taken 
up by it, 449 Of iron diſſolved 


by it, 458 Quantity of nitrous 


air obtained from this ſolution, 
459 Nitrous acid cannot act up- 
on iron in ſuch a dilute ſtate as the 
vitiiolic, 461 Of copper diſſol- 
Tin 
diſſolved by it, 472 Ol lead diſ- 
ſolved in nitrous acid, 476 Sil- 
ver with nitrous acid, 479 Calces 
of gold ſoluble by it, 483 Can- 
not diflolve gold according to Mr 
Kirwan, 434 Zinc with vitrous 
acid, 488 Leſs metal diflolved 
by concentrated than by diluted 
nitrous acid, 48) Effects of this 
acid on nickel, 494 On reguius 
of, atitimony, 300 On regulus of 
arſenic, 303 Efferveilccuce between 
4 h..* 


ry ſmall quantity, 760 


704 


on ſalt of amber, 912 


compoſed by it, 1424 Procurable 


629 


nitrous and ſulphurcous ſumes, 


626 Experiment relating to tlie 
converſion of the vitriolic into the 
nitrous acid, 720 lnconcluſive, 
721 Of its origin, 2d 722 At- 
traction for phlogiſton, its diſtin» 
guiſhing charaQeriſtic, 734 How 
to extract it by means of the vis 
triolic, 735 How to purify it 
from any vitriolic taint, 736 Of 
diſtilling it with different ſubſtan» 
ces Containing the vitriolic acid 
737 Of its uſes, and the method 
of diſtilling it in the large way, 
738 Procured of a blue colour by 
means of arſenic, 739 Of its 
combination with a:kaline fats, 
740 Forms common nitre with 
the vegetable alkali, ib. Cubic 
nitre with the mineral, 741 Ni- 
trous ammoniac with volatile al- 
kali, 745 Of its combination with 
carths, 747 Forms calcarcous nitre 
with quicklime or chalk, ib I. 


decompoſed by quicklime, 748 


Forms Baldwin's phoſphorus with 
it, 749 Produces aſtringent com- 
pounds with carth of alum, and 
purgative ones with magneſia, 
ib, Of its combination with me- 
tals, 750 ls capable of diſſolving 
gold in ſome caſes, ib. Diſſolves 
and cryſtallizes with ſilver, 751 
Forras lunar cauſtic with it, 732 


Viſſolves and cryſtallizes with cop- 


per, 757 Corrodes, and acls vio- 
lently upon iron, but ſcarcely dil- 
ſolves it, 759 Diſlolves tin in ves 
Forms 
a violently decrepitating ſalt with 
lead, 701 Diffolves quickſilver 
in great quantity, 763 Purified 
by diſtillation ſrom this mctal, 
from vitriolic or marine acids, 
Reacily diſlo:ves biſmuth, 
765 And zinc, 707 Corrodes 
regulus of antimony, 763 Dil 
folves cobalt, nickel, and arſcnic 
769, 770 Aſords a method of 
diſcovering cobalt in ores, 770 
'Fhickzens: expreil:d oils, 711 
Forms ether with ſpirit of wine, 
773, et ſeq. Of its decompoſition 
by phlogiſton, 778 Takes fire 
with Jjome cficntial oils, ib How 
to procure marine acid by its 
means, 738 Dc phlogiſticates this 
acid, 799 Fluor acid procured by 
its means, 2d 850 Effels of it 
Arſcnic 
decompounded by it, 918 Vio- 
lent action. of it on molybdæna, 
960 Effects of diſſolving vitrio- 
lic ſalts in it, 1040, 1042 Forms 


tac cryſtals with terra ponderoſa, 


1066 Is not neceſſary for the 


Preparation of aurum fulminana, 


1117 Eſtedts of it on arſenic 
mineralized by ſulphur, 1280 Re- 
gulus of cobalt combined with it, 
1301 Its eſlects on nickel, 1313 
Explanations of its effects on man- 
gancle, 1380 Of digeſting phlo- 
gilticated manganeſe with pure ni- 
trous acid, 1393 Camphor de- 


by ; 


639 


by nein of ſpirit of fait, 757 
How to procure the dephlogiilt- 
cated kind, 533, 1475 Lavoilicr's 
account of the conſtituent parts of 
nitrous acid, 1473 Mr Caven- 
diſh's account, 1474 How to ſet 
charcoal on fire by means «of it, 
1476 KReoemarkable effeds of it, 
on blood, 1477 Mr Zcheele's et- 
periments with it on various ſub- 
ſtances, 1513 Volacile alkali pre- 
pared from nitrous acid and tin, 
1653. 
home late experiments of Dr 
Pricitley, have ſhown, that though 
nitrous acid is produced from the de- 
compoſition of dephlogifticated and 
phlogiſticatcd air, by taking the elec - 
tric ſpark in the mixture, it js like- 
wiſe produced by the more rapid 
decompoſition of combultion, when 
inflammable air is made uſ* of in- 
ſtead of the phlogiſticated kind. In 
this caſe, though phlogiſticated air 
ſhould happen to exiſt in the mix- 
ture, it is not in the leaſt aſſeded by 
the proceſs, but remains aſter the 
combuſtion of the others, juſt as it 
was ; nay, the Doctor obſerves, that 


by the addition of phlogiſticated air, 


the quaritity of nitrous acid produ- 
ced is ſo far from being augmented, 
that it is much diminiſhed, The a- 


cid in theſe proceſies always appears 


to be extremely volatile, infomuch 


that ſome part of it conſtantly eſcapes. 


No liquor at all was condenſed when 
the exploſions were made in quick 
ſuccethon, even though the veficl ne- 
ver became hotter than the hand. In 
another proceſs, the atmoſpheric air 
was perſectly excluded, while the 
pureſt dephlogiſticated air was pro- 
duced ſrom one of the materials em- 


ployed, viz. precipitate per . In 


this experiment he ſound, that a con- 
ſiderable quantity of fixed air was 
produced, and that the water be- 
came acid by the abſorption of it. 
He concludes, therefore, on the 
whole, that a mixture of dephlogi- 
ſticated and inflarimable air always 
produces an acid by combuſtion ; but 
that, when they arc in their naſcent 
ſtate, the acrial acid is generated; 
when both are completely formed 
previous to the experiment, the ni- 
trous acid appears, 
Nitroust air ; Why it does not unite 
with water, 204 Quantity of it 
produced by ſolution of iron in ni- 
trous acid, 459 Quantity of phlo- 
giſton contained in it, 505, 
Orrs of chemiſtry, how Giflin- 
guiſhed from the agents, 22 How 
claſſed, 163. | 
Vil of vitriol precipitates corroſive 
ſublimate from water, and why, 
315 Kirwan's experiments on it, 
395 Why the dilution of it is 
neceſſary in theſe experiments, 
396 Quantity of fixed air in oil 
of tartar, 414 Why oil of vitriol 
and iron produce vitriolic air, 455 
Combination of oil of vitriol with 
common oil, 712 Oil of arſenic, 


G29 
how prepared, 323 
of vitro on falt of amber, 913 
Lſiodts of mixing ol of turpentine 
with arſenical acid, 923 Of oil 
of vitriol by diſtillation with the 
ſalt compoſed of a'kali and the co- 
louring matter of Pruſſian blue, 
1791 
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Zinc, 1243 
vered hy Neumann, ib, Another 
capable of diflolving gold and fi- 
ver leaf by Mir Hellot, 1244 Ef- 
fs of vil olive on mangancſe, 
13%7 Camphor ſoluble in oll, 
1425 Quantity of cſlential oil 
obtained from turpentine, 1437 

_ This oil very diſſicuit of ſolution, 
1438. 

Oils enprqſſid, thickened by nitrous 
acid, 7571 FLileniizcl, fired by ſpi- 
rit of nitre, 773 Fixed alkalizes 
combined with expreſſed oils, 1026 
With cſſential oils, 1027 Lead 
ſyluble in oils, 1216 
bination of phoſphorus with eſſen- 

tial oils, 1412 Chemical proper- 

tics of oils-treated of, 1419, e e. 
Eſſential oils, ib. Empyr-umatic 
oils, 1426 - How to purify ran- 

cid oils, 143. 

Operations in chemiſtry deſcribed, 
with directions how to perform 
them, 554, „ %. 5 | 

Ores : Bergman's account of the a- 
luminous ores in Sweden, 651 


Alum, ſulphur, and vitriol, ex- 
trated from the ſame, 659 How 


to diſcover cohalt in ores by mcans 
of the nitrons acid, 770. | 
Orpiment formed of ſulphur and ar- 
ſcnic, 1279. | | 
Oyſter-ſoells, of their phoſphoric qua- 
lity, 1087. 

Parix's digeſtcr deſcribed, 567. _ 
Paracelſus, account of him, 14 Hi- 
ſtory of chemiſtry ſince his time 
15. | | 

Peat analyſed, 1440. 72 

Pelletier, M. his method of rectiſy- 
ing ether, 1471 His experiments 
on molybdæna, 1497- 

Pelicon, an obſolete chemical veſſel 
deſcribed, 566. 1 

Pentland Hills, marmor metallicum 
found ncar them, 1060. 

Pere metals, See Metals. 

Peruvian balſam, yields acid of ben- 
1733.7: 


Petroleum, or rock oil, account of it, 


1443. | 
Philsfophic fat ammoniac, compoſed of 


vitriolic acid and volatile alkali, 


633- 
Phlogiſtic matters : eſſect of marine 

acid upon them, 1481, 
Phlogiſticated alkali, quantity of pre- 

cipitate obtained from manganeſe 


by it, 257 Phlogiſticated air an in- 


gredient in the nitrous acid, 2d, 722 

How prepared, 1923 Loſes its 

alkaline properties, 1168 Cannot 

precipitate arſenic except from ma- 

rine acid, 1273 Phlogiſticated ni- 

trous acid diſſelves manganeſe, 
1323. 


1 


Phlogiſton : Of its exiſtence, 27, 135 


Eff:&s of vil 


Oil ſuppoſed by Homberg 
to be obtained from flowers of” 
The miſtake diſco- 


Of the com- 


. 


Denied by M. Lavoiſicr, 137 
Arguments againſt it from the 
increaſed weight of metals by cal- 
cination, 133 From the reduc- 
tion of the czlces of perſect metals 
without addition, 149 The dif- 
putæs on this ſchject muſt ſoon be 
entirely decided, 143 Objections 
from its inviſibility ard ſyuppeſel 
want of gravity, 144 Commenci.r- 
coal and phlogiſton the ſame, 145 
Deciſive prools of its identity ſrom 
Prieſtſey's experiments, 140 Too 
much phlogiſton prevents the heat 
of a fire from being intenſe, 158 


Solution fomctimes promoted by 


abſtracting part of the phlogi- 
ſton, 135 But totally prevented 
by taking away too much, as ex- 
emplified in manganeſe, 197 
Hinder by too great a quantity 
of phlogiſton, 194 Is the cauſe 
of colour in metallic ſolutions, 
218 Attraction of phlogiſton 
ſuppoſed to be the cauſe of cauſti- 
city, 219 Metals contain differ- 
ent quantities of it, 258 Of the 
plilogiſton contained in the differ- 
ent metals, 317 Method of ca!- 
culating this quantity exemplified 
in regulus of arſenic, 318 Table 
of the quantities of phlogiſton in 
different metals, 319 Ol the at- 
traction of metallic calces to phlo- 
giſton, 326 Whence their va- 
rious degrecs of affinity to phlogi- 
ſton may be determined, 328 
Table of their proportional aftini- 
tics to phlogiſton, 329 Quantity 

ol it loit by them during calcina- 
tion, 331 Their affinity to the 

_ deficient part of their phlogiſton, 
332 Increaſe of the attraction of 
the calx of iron to phlogiſton de- 
monſtrated, 342 Quantity of 
phlogiſton contained in nitrous 
air, 505 In fixed air, 2d 505 In 

vitriolic acid air, 506 In ſulphur, 
507 In marine acid air, 509 Attrac- 
tion of marine acid for phlogiſton, 
825 Union of phlogiſton with a- 
cid of molybdæna, 963 Is re- 
markably diſfpoſcd to fly off from 
hepar ſulphyris, 1024 Combined 
with fixed alkalies, 1923 Suppo- 
ſed to exiſt in the colouring matter 

alf Pruſſian blue, 1196 Is ſtrong- 
ly attracted by manganeſe, 1372 

_ Gives a white colour to manga- 

neſe, 1373 Some phlogiſton na- 

turally contained in this ſubſtance, 
1374 Proof of its exiſtence in the 
muriatic acid, 1331 Sulphur de- 
compoſed by a ſuperabundance of 
phlogiſton, 1407. 

Pheſpharic acid, found in the reſiduum, 
of ether, 2d 722 Expels that of 
fluor, 2d 250 This acid particu- 
larly treated of, 904, et /eq. Ex- 
pels the acids of vitriolated tartar, 
nitre, and ſca-ſalt, 907 Can ſcarce- 
ly diſſolve manganeſe, 1367 Of 
phoſphoric earths, 1031, et ſeq. Sur- 


Ixprx. 
ed, 1525 Found in vat quanti- 
ties in the mineral kingdom, 10 
In vegetables and the gaſtric juice 
of animals, ih, ge 

Phyſpharic liquor, curious one ſrem 
arlenic and vinegar, 2d, 957, 1521. 
Phoſphorus of Paldwin prepared fror: 
nitrous acid and calcareous cart! 
749 Phoſphorus ſcintillans, 54 
marine acid and calcareous carth 
777 Volognian phoſphorus, 1051 
How rendared 
Analyſed, 1083 Phoſpherus ,; 
urine, 1406 Mr Margraaf's pro. 
ceſs for making it, 1407 Regi. 
fication of this phoſphorus, 14:9 
The proceſs for making it ſow. 
times dangerous, 1409 Liquid 
Phoſpherus, how prepared, 1410 
Experiments with phoſphorus on 
ſpirit of wine, 1411 With effec. 
tial oils and acids, 1412 Mr Mar. 
graaſ's experiments with it on me. 
tais, 1413 Canton's phoſpkory; 
1414 Homberg's phoſphorus, 1417 
et ſeg. Sce Prophornus. 
M. Pelletier has now diſcovered , 


| 
* 


Iuminous, 15%, 


method of uniting phoſphorus, with. 
out any decompoſition, with all the. 


metals, though Le cautions again. 
the danger with whick the proceſs i; 
attended, Gold is phoſphorated by 
mixing half an ounce of its calx with 
an ounce of phoſphoric glaſs and about 
a grain of powdered charcoal; the 
whole is then put into a crucible, the 
compoſition covered with a littl⸗ 
powdered1 charcoal, and a degree of 
heat ſuſficient to ſuſe the gold ap- 
plied, A great many phoſphoric va- 
pours ariſe, but part are detained, 
and unite with the gold which is left 
at the bottom of the crucible, The 
metal by this operation loſes its co- 
lour, becomes whitiſh, breaks under 
the hammer, and has a cryſtalline 
appearance. By continuing the fire 
a long time the phoſphorus would be 
entirely diſſipated, The quantity of 
phoſphoric glaſs and charcoal juſt 
mentioned is ſufficient to phoſphorate 
a whole ounce of platina, By an 
hour's calcination in a crucible, the 
metal is converted into a blackiſh 
maſs reſembling ſilver, weighing vp- 
wards of an ounce, and of which 
the lower part conſiſts of cubical cry- 
ſtals, Notwithſtanding this change, 
however, the quantity of phoſpho- 
rus united with the platina is very 


incon ſiderable; for from 12 ounces 


of the metal, and as much phoſpho» 
ric glaſs, only 12 ounces and five 
grains of the phoſphorated metallic 
maſs was obtained. It was very 
brittle, but of conſiderable hardnels; 
was not attracted by the magnet, and 
by expoſure to à ſtrong fire parted 
with the phoſphorus it had been com- 
bined with. He obſcrves, that all 
the metals loſe their malleability by 
combination with phoſphorus, er- 
copting tin and lead; and the reſi- 
duum of the matter which has once 


priſing phoſphoric quality of oyſter- phoſphorated a metal, will ſerve again 


ſhells, 1087 By whom diſcover- for the ſame purpoſe. 


The 
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The ſalt formed by a combination 
of the phoſphoric acid with mineral 
lali is found to be an uſeful purga- 
tive, and as ſuch is now brought into 
practice. : 

Meſſrs Struve and Marquart are 
Cid to have diſcovered, that the ga- 
{ric juice of animals is compoſed of 
th: phoſphoric acid and volatile alka- 
li; and Mr Struve has compoled a li- 
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forge heat, 1353 This fuſion ſup- 
poſed by VIacquer nut to be perfect, 
1354 Attempts to puriſy platina 
by cupellation, 1355 Of the poſ- 
ſibility of adulterating gold with 
it, 1356 Methods of detecting 


631 


tions of, and by regulus of anti- Dili a calcareous earth deprive! 


mony, 36; Of and by arſ:nic, 
363 Of regulus of arſenic by 
biſmuth, 36) And by copper, 
370 Ihe operation of precipita- 
tion deſcribed, 570. | 


this fraud if it ſhould be practiſed, Preſervatives of 2921, 621. 


1357 | 
verable by its great ſpccilic gravi- 


ty, 1358. 


»i4 from theſe two ingredients Pliny's account of the origin of glaſs- 


„nich ads in a ſimilar manner on a- 
limentary matters. 
Pitcanl analyſed, 1447. 


making, 7. 


Plumbum corneum formed of marine 


acid and lead, 812. 


P/1iinzs not partly compoſed of iron, Podelia, in Poland: nitre found in 


254 An excellent material for 


the carth in that country, 725. 


chemical veſſels, 587 Mr Achard's Polar regions: the exceſſixe cold of 


method of making crucibles of its 
calr, ib. 
ſenic upon it, 942 
of all metals, 1318 In ſoluble ex- 
cept by dephlogiſticated marine 
acid, 1319 Found in ſmall grains, 
1329 Bergman's experiments on 
it, 1321 | | 
compoſed by the mineral, but not 


Effects of acid of ar- Plant, 
Is the heavieſt Ponderons ſpar formed of terra ponde- 


winter, how mitigated, 98. 
Sce Podolia. 


roſa and vitriolic or acrial acid, 
TO5Tt Gee Terra punderoſu. Ana- 
lyſis and propertics of the acrated 
kind, 1057. 


Cryſtals of it can be de- Portalle ſurnacer, 609, et ſeg. See Fur- 


Nee. 


the vegetable fized alkali, 1322 Porcelain ves of uſe in chemiſtry, 


Soluble in aqua regia made with 
nitrous acid and fea-ſalt, 1323 
In one made of nitre and ſpirit of 


563, 591 Reaumur's porcelain 
recommended, 592 Dr Lewis's 
experiments upon it, 593- 


ſalt, 1324 Solution of the calx in ots directions concerning crucibles, 


marine acid lets fall a cryſtalline 
powder on the addition of vege- 
table alkali, 1325 ut not the 
nitrous ſolution, 1326 This pre- 
cipitate a kind of triple ſalt, 1327 
Whether mineral alkali can ſcpa- 


533 Hiz melting furnace deſcri- 
bed, 606 Sce Furnace, His ob- 
ſcrvations on the decompoſition of 
nitrous acid by quicklime, 748 
His cxperments on the ſalt of am- 


Ser, If . 


rate platina from its ſolvent, 1328 Precipilate, infoluble, thrown down 


Fiſty-ſis times as much mineral 
alkali as of vegetable requilite for 
the precipitation, 1329 
of the volatile alkali on the folu- 
tion, 1330 The metal partly 
precipitable by neutral ſalts, 1331 
Triple ſalts formed by this metal, 
1332 Platina the moſt infuſible 
ſubſtance in the world, 1333 Firſt 
melted by a burning mirror, 1334 
May be vitriſied by electric fire, 
1335 Its precipitate fuſible in a 
common ſorge, 1336 This pre- 
cipitate, or even crude platina, 
fuſible by the aſſiſtance of fluxes, 
1337 Alloyed by Dr Lewis with 
other metals, 1338 With gold, 
1339 With ſilver, 1340 Cop- 
per conſiderably improved by 
union with it, 1341 lt nnites 
moſt readily with zinc, 1342 
And with the compound metals, 
1343 The compound of braſs 
and platina a proper material for 
ſpeculums, 1344 lt can ſcarce be 
united with mercury, 1345 ls de- 
lerted by mercury when gold is 
added, 1346 May be united 
with forged and caſt iron, 1347 
And with tin, lead, or biſmuth, 
1343 May be melted by means 
of arſenic, 1349 The poſſibility 
of uniting it with mercury denied 
by Fourcroy, 1359 Inconſiſtence in 
his account of its hardneſs, 1351 
Precipitate of platina vitriſicd by M. 


Beaume, 1352 The precipitate by 
fa] amimoniac ſuſible in a ſtrong 


Effects. 


by cauſtic alkali from ſolution of 


terra ponderoſa, 1056 Pheno- 
mena on diſtilling metallic preci- 
pitates thrown down by Pruſſian 
alkali, 1198 Precipitate of plati- 
na vitrified by M. Beaumé, 1352. 


Precipitates, why ſometimes thrown 


down by acids, 221 By the per- 
feX neutral ſalts, 222 By a triple 
combination, 223 Various pre- 
cipitates of gold, 233 Of the 
cauſe of ſuch great variations 1n 
the weights of precipitates, 248 
Arguments in favour of the weight 
of precipitates being augmented 
by the matter of heat, 249 A 
quantity of the menſtruum retain- 
ed by ſome precipitates, 251 
Table of different ones, 259 Why 
thoſe of mercury and alum con- 
tain part of the acid, 408. 


Precipitation ; phenomena attending 


that of metals by alkaline ſalts, 
220 Their precipitation by one 
another owing to a double clective 


attraction 229 Uſe of the tables 


and calculations for knowing a 
priori the phenomena of precipita- 
tion, 333 Why mutual precipita- 
tion dephlogiſticates the metals 
more than direct ſolution, 335 
Precipitations by Icad, 352 Of 
mercury by copper, 353 Of nickel 
by zinc. 358 Of copper, lead, 
and biſmuth, by nickel, 360 Of 
cobalt by iron, 362 Of ſome 
heterogeneous matter from co- 
balt by nickel, 363 Precipita- 


Platina moſt eaſily diſco- Preſſure of the ſurrouding fluid a mean 


of rctaining fire in bodies, 55. 


Priefiley : diſpute betwixt him and 


Lavoiſier, 141 Identity of phlo- 
giſton and charcoal given by his 
experiments, 146 Kirwan's ex- 
amination of his experiment con- 
cerning the revival of mercury, 
322 Why ſo much of the metal 
Was revived in his experiments, 
323 Kirwan's remarks on theſe 
experiments, 325 
procuring the ſulphureous vitrio- 
lic acid, 714 His obſervations on 
marine acid, 785 Experiments 
on converting the fluor acid into a 
kind of air, 357 His experiments 
on the vegetable acid air, 833, 


Privation of heat tutally Mr Kirwan's 


theorem for finding the point of it, 
114. 


Pruſſian blue a preparation of iron, 


1163 Dr Woodward's receipt 
for making it, 1164 Mr Geof- 
froy's theory, 1165 Amuſing 


phenomenon in the preparation, 
1166 Macquer's theory, 1167 
Some blue produced by the com- 
mon alkalies, 1170 Mr Schecle's 
inveſtigation of it, I171, ef /eq. 
Pruſſian blue yields volatile alkali 
by diſtillation, 1197 Appearances 
on diſtilling other precipitates 


thrown down by the Pruſſian alka- 


Ii, 1198 Appearances on diitilling 
Pruſſian blue accounted for, 1203, 
See Colouring matler. | 


Pulvis Algaroth, the moſt proper ma- 


terial for emetic tartar, 1259 
Objection to its uſe, 1260 The 
ohjection removed by Mr Scheele, 
1261, 1262. Sec Algaroth, Pulvis 
fulminans, how preparcd, 1405. 


Purification of quichſil ver. See Mercu- 
ry and DPuickſil ver, 
Putrefatlion ; nitre ſuppoſed to be the 


laſt effect of it, 733 Not always 
neceſſary for the production of ni- 
tre, 1478. : 


Pyrites, how to extract green vi- 


trio] from it, 619 Its preſence 


the only requiſite for the produc. 


tion of alum, 654. 


Beſt 
formed of alum and ſugar, 1416. 
Is not injured by expoſure to light, 
1417 Thcory of its accenſion, 
1418, | 


QUADRUPLE SALTS, how formed, 273. 
Quantity of beat, diſſiculty of deter- 


mining it, 70 lt cannot be uled 
in the common acceptat ion of the 
word with regard to fire, 71 It 
cannot be determined by Dr Cleg- 
horn's hypotheſis, 76 Is impoſ- 
fible to be determined in any way, 
112, | 


Regulus, 


Ruſiing of metals explained, 541 


of its fixed air, 5 t Decowpelc; 
ſpirit of nitre, 743 ls the baſis of 
fluor ſpar, 237 Effects of it on 
ſalt of amber, 947 


Duiclflver ſumetimes produced from 


lead, 12, 762 Its- combination 
with acids, Sce Mercury, How 
to obtain a perfectly ſaturated ſc- 
lution of it in nitrous acid, 1293 
Quickſilver, fulminating, 3d 903. 


Duieſcent affinities defined, 267 : 


RapDicAaL viNEGAR differs from the 


common acctous acid, 1523 In- 
flammable ſpirit produced from it, 
1544 


Aan ail; purified by churning with 


water, 1431. 


His method of Realgar, or red arſenic, prepared 


from arſenic and ſulphur, 1279. 


Reaumur's porcelain prepared by ce- 
mentation of green glaſs, 592 Dr 


Lewis's obſcrvatio::s on the me- 
thod of making it, 593 An ex- 


cellent material for chemical veſ- 


ſels, ib. And for Icvigating planes, 
59) His method of rendering 
lead ſonorous, 1211 Hint for an 
improvement of the ſhape of bells. 
ih | 


Red lead, how prepared, 1213. | 
Red precipitate of mercury, tow prepa» 


red, 704. 


Reduction of melallic calces, without 


addition, an argument againſt the 
exiſtence cf phlogiſton, 140 The 
phenomenon explained, 320. 

See Antimony, Arſeni:, and 
Cobalt. | 


Reid, Dr, his obſervations on the 


temperatures of bodies, 50. 


Relative heat explained, 38. 
R-/ins analyſed, 1432 Are only bal- 


ſam's thickened by evaporation, ib, 


Retort, a chemical veſſel, deſcribed, 


570. 


1 of metals, how accom- 
pliſhed, 522. 
Rinman's method of burning the ores 


of alum, 668. 


Roafling aluminous ores, uſes of it, 66 2, 


t ſeq, Sce Alum, 


Robinſon, Mr, of Glaſgow, deter- 


mines the boiling point of water 
in vacuo, 123. 


Roch-alum, whence that name is de- 


rived, 633. 


Rochelle ſalt formed of cream of tartar 


and mineral alkali, 891. Scheelc's 
method of preparing it, ib. 


Pyrometer, an inſtrument ſor meaſu- Royal Society, when founded, 19 
ring the expanſion of bodies, 103. 
Pyrophorus of Homberg, 1415 


This and other ſocieties of the 
kind has been of great advantage 
to chemiſtry, ib, | E 
Tin 
leſs liable to this defect than iron 
or copper, 1223. 


SACCHARINE ACID, how prepared, 


696 Saccharine ether, 902 Is 
not caſily ſet on fire, and burns 
with a blue flame, ib. 


Saccharum ſulurni, its ſolution de- 


ſtroys that of green vitriol, 1044, 
and ſolution of tin, 10435 How 
prepared from lead, 877 An in- 
flammable ſpirit procurable from it 

| by 


C32 


by diſtillation, 878 A particular 
Lind of it obtainablc by means of a- 
cid of ants, or ſpirit ofverd-pris 995 

Sal nlemhruth, compoted of fal am- 
monie and corrolive fublimace 
der Almbroth, 

Bal ammoniac. het Ammoniic, 

Bal Alfi 5 Bcc Di gefl. Ve fait, 

Hat diureticur, 10 prepared from 
agcetous acid and vegetable d 
alkali, 868. | 

Bal prune!la, prepared from nitre and 
ſulphur, 744 Why the nitre is 
thus purifi-d, ib 

Hal rupellenſi. See Rochelle fall, 

« at [edativiit, Sec Jura, acid of, 

v wolatile oleefum, a preparation of 
volatile alkali, ſpirit of Wine, and 
eſfertial 0 Is, 1636. 

Saline mixture Pre ſcribed in ſcvers, the 
ſame. with a ſolution of ſoluble tar- 
tur, £49. t 

Salt «of wincrar, formed from ſpirit of 
verde/tis, 232 Eſfi:ntial falt of 
lemons, a kind of tartar extracted 
from ſorrel fold for it, 228 Truc 
ſalt of lemons cannot be converted 
into acid of ſugar, 999 Neutral 
ſalt for diſcovering iron in mineral 
waters, 1139 Watlon's account 
of the ſpecific gravity of ſalt of 
tartar, 415- | 

Saltpetre, det Nitre. 

Salt; ; their general properties con- 
ſidered, 164, «4 ſeq. are either ſu- 
lible or volatile, ib. Soluble in 
Water and cryſtallizable, ib, Their 
ſolution atten led with an emiſlion 
of air-bubbles ſometimcs miſtaken 
for an cfferveſcence, 165 Gene- 
rally foluble in greater quantity in 
hot than in cold water, ib. Sa- 
ſalt an exception to this rule, ib, Of 
their mixture and ſeparation, 166 
Hypotl.eſ;'s concerning their fo- 
lution, 167 Are deſtructible by 
repeated ſolution and exficcation, 
163 Divided into acids and alka- 
lies, 169g Sce Arid and Alkali 
Neutral ſalts formed by the com- 
bination of theſe two, 172 Per- 
fect and imperfect neutral falts de- 
fined, ib. Why the acids and al- 
kalics generally efferveſee on mix- 
ture, ib. Metallic ſolutions fome- 
times diſturbed by neutral ſalts, 
222 riple and quadruple falts, 
how formed, 273 Vitriolic ſalts 
decompoſed by the nitrous and 
marine acids, &c. Sec Fitriolic, 
Nitrous ſalts decompoſed by the 
marine acid, &c, See Nitrous. 
Why the metallic calces ſeldom 
decompoſe the perſect ncutrals, 
204 Anomalous ſalts formed from 
the acctous acid and earths, 871 
Of ſixced alkaline ſalts, 1016 Sce 
Allalics, Neutral ſalts partly pre- 
cipitate platina, 1331. 

Sund mixed with ſtuor acid, produ— 
ces no carthy cruſt by diltiillation, 
844. | a 

Band-fprots, fills, & e how to ſet them 
in furnaces, 610. 

£cania, of the aluminous ores found 
in that country, 655, 


S HE N 


Scheels's method of dephlogiſticating 


ſpirit of fait, 791 Diſcovers the 
Hur acid, 826 His opinion that 
the carthy cruſt formed by this 
acid proceeds from an union of it 
with Water, 832 Detects the er- 
rors of Eomlanger and Mounct on 
this ſubject, 334 Lxplanstiou of 
one of his experiments concerning 
this cruſt, 846 His method of 
analyſing cream of tartar and ex- 
tracting its acid pure, 837 Diſ- 
covers the acid of arſenic, 916 
His method of analyſing molyb- 
dana, 959 Tungiten, 964 Hrs 
method of procuring the pure acid 
of milk, 976 His receipt for pre- 
paring the flowers of benzoin, / 


Yor preparing the pulvis algaroth, 


1262 Diſcovers the nature of the 
colouring matter of Pruihan blue, 
1171 Method of preparing Ro- 
chelle fait, 891. e 
Schiller's method of preparing the a- 
cid of tartar, 833. 
Shift, aluiiusus, component patts of 
it, 652, 3 
Sgaſult, decompoſed in various ways 
with lead, 302 Why the diſtil- 
lation of it does not ſucceed with 
copperas, 787 Its acid not the 
ſame with that of fluor, 835 Its 
acid expelled by that of phoſpho- 
rus, 907 And by acid of arſenic, 
931 Whitens ſilver, 1137 Un- 
ſucceſsful attempts to decompoſe 
it, 1479 Method of diſtilling its 
acid with clay, 1430 Effe ds of 
the ſpirit upon phlogiſtic matters, 
1481. ä 
Helactnus acid, procured from a vas 
varicty of ſubſtances, 1533 Has a 
remarkable force of attraction, 
1534 Irs eſſects on tin, 1535 On 
other ſubſtances, 1536. | 
Secret ſal ammoniac, Glauber's 
Glauber and Ammoniac, | 
Sedative ſalt. sec Borax, acid of, 
Seignetie's ſalt, See Rochelle ſalt. 
Sclenite, See Gypſum, Tound in the 
reſiduum of vitrivlic ether, 2d 722 
Why it cannot be decompoſed by 
marine acid, 294 


See 


In marine ſclenite 441. 

Selenites tartareus, compoſed of acid 
of tartar and calcareous carth, 887, 
893 "The liquor from which it 
has been extracted affords an em- 
pyrceumatic acid of tartar. 1010. 

Semimetal, a new out procurable from 
tungſten, 1501. | 


Semimetals, one of the general claſſes 


of metallic ſubſtances, 547. 

Senſible heat, Crawfords account of 
it, 49- 

Sheet-lead, how made, 12099, The 
advantages of millcd lead over it 
very dubious, 1210. 

Silex, found in the reſiduum of vi- 
triolic ether, 2d 722. 5 

Siliceous earth, produces a cruſt on the 
water into which fluor acid is di- 
ſtilled, 829 


quantity of ſiliceous carth carried 


Quantity of 


ingredients in nitrous ſelenite, 440 


= ; 

FV 
completely precipitated from its 
ſolvents by volatile alkali, 1974 
Diflolved by boiling iu fixed alka- 
line ley, 1076. 

Silver : Why the vitriolic acid cannot 
act upon it without a boiling heat, 
197 _ Difficulty concerning its @- 
malgamation ſolved by Mr Berg- 
man, 217 PFrecipitates of it, 235 
Is attracted more than fixed alkali 
by nitrous acid, 301 Explanation 
of the decompoſition of vitriolated 
tartar by ſolution of filver, 205 
Of other vitriolic ſalts, 306 Its 
ſolution always decompoſed by 
marine falts, 308 Lxperinient 
Explatning the reduction of its cal 
ces per ſe, 320 Why copper is dif 
ſolved by ſolution of filver, 336 
Why a ſaturated ſolution of ſilver 
can ſcarce be precipitated by iron, 
346 Why copper ſometimes can- 


not precipitate fiiver, 348 Can- 


not. precipitate copper from vi- 
triolic acid, 354 Why it preci- 
pitates mercury from the nitrous 
acid, 355 Cannot decompole cor- 
roſive ſublimate except in the dry 
way, 356 Of its ſolution in vi- 
triolic acid, 478 
480, 801 Of its combination with 
vitriolic acid, 691 Has a ſtrong 
attraction for mercury in this 
ſtate, ib. Combination with the 
nitrous acid, 751 Volatilized 
by uniting with this acid, ib. Co- 
lours produced by this ſolution, 


753 The ſolution decompoſed, 
755 Iz not acted on by the arſe- 


nical acid, 943 The mctal par- 


ticularly treated of, 1131 Its duc- 
tility inferior to that of gold, ib. 
Its colour and ductility deſtroyed 
by ſulphur, 1132 P'urißed by cu- 
pellation with lead, 1133 Redu- 
ced from its combination with ma- 
rine acid, 1134, 1135 Has a great 
attraction for lcad, 1136 Whiten- 


cd externally by common fait and 


cream of tartar, 1137 Fulmina- 
ting filver diſcovered by Kunckel, 
756 y M. Berthollet, 1138 
How prepared, 1139 Fulminatcs 
by the touch of any ſubſtace, 
whether cold or hot, 1140 Dan- 
gerous to fulminate more than a 
grain at a time, 1141 Cryitals 
formed by evaporating the liquor 
after the precipitation of the calx 
explode violently by a touch, 1142 
Cautions to be uſed in preparing 
it, 1143 Abſurd theory by which 
the antiphlopiſtans attempt to ac- 
count for this phenomenon, 1144 
Remarks on it azd others, 1145 
Electricity probably the cauſe of 
this phenomenon, 1146 Silver 
precipitated from its ſolution in ni- 


trous acid by the colouring matter 


of Pruſſian blue, 1191, 1205 Com- 
bination of it with platina, 1340. 

Siphaas, an Egyptian, the founder of 
chemiltry, 3. 


Sce Cruſt. Of the Smalt produced from the calx of co- 


balt and flints, 1295. 


along with this acid, 847. oſt Smokin? liquor of Libavius prepared 


9 


In marine acid, 


IsDrx, 


from cerioſ.ve ſublima 
19. 
Sap common, prepared by com- 
bining fed alkal:es with expreſl. 
cd oils, 1926 Starkey's ſoap, þ 
combining them with effentia] mn 
1527 lis combination Cifficul; 
to be effected, ib. MI Veaume's 
method by Jong trituration of the 
Ingredients, ib Dr Lewis's, by 
heating the alkali red hot, 224 
mixing it with the oil in that 
ſtate, ib. This ſoap naturally ſub. 
ject to a decompoſition by the ee. 
floreſcence of ſalt, ib. | 
Sahin, of bodies, approaching t 
Auidity cauſed by heat, 118. 
galar heat, why fo much more in. 
tenſe than that of common fires 
169, | 
So/fatara, 4\uminous ores found there 
_ analyſed by Mr Lergman, 656. 
Solid bodics Co not part with ſo much; 
heat as fluids, 212 
Solubility of different metalz, yariou; 
degrees Gf it, 185 Their ſolubi- 
lity inercaſed by calciuation, 545, 
Soluble tartar, prepared by com- 
bining cream of tartar with vege· 


te and tin, 


table fixed alkali, 889 The ſame 
with the ſaline mixture preſcribe 
in fevers, ib. 

Solution ol ſalts in water, phenomena 
attending it, 165 Hypotheſis 
concerning it, 167 Salts deſtruc- 
tible by repeated ſolutions, 16 
Phenomena attending the ſolution 
of metals, 199 Sometimes pro- 
moted by abſtraQting a portion ol 
phlogiſton, 186 "Totally prevent- 
ed by taking away too much, 147 
Solution of metals attended with 
eficrveſcence, 133 And the er- 
trication of various kinds of elaſtic 


iluds, 18) ;Lergman's accourt 
tne cauſe of chemical ſolution, 


193 Solution impeded by tv 
great a quantity of phlopiſton, 
194 Heat produced in ſolution 
moit probably proceeds from the 
ſolvent liquor, 211 Reaſons for 
believing that metals are calcined 
by ſolution, 215 Why ſolution 
of gold is precipitated by ſolution 
of tin, 227 Why ſolution of cal. 
carcous earth decompoſes vitrio- 
lated tartar, 270 Decompoſition 
of vitriolated tartar by ſolution 6 
filver explained, 305 "This {ulu- 
tion always decompoſed by marine 
ſalts, 303 As alſo ſolution ct 
lead, 309 Solution of lead in 
marine acid decompoſed by vitrio- 
lie ſalts, 310 And nitrous ſolu- 
tion of mercury, 311 Solution 
of copper ſcarcely decompoſed by 
caſt iron, 345. Why a ſaturated ſo- 
Jution of filver can ſcarce be pre- 
cipitated by iron, 346 Of the ſo- 
lution of calces of iron in vitriolic 
acid. 456 That of the depbhlogiſti- 
cated calces refuſcs to cryſtallize, 
457 Solution of tin in vitrioi: 
acid yields inflammable air, 477 
How to perform the chemical ope* 
ration ol ſolution, 564 Solution 

| 0 


INDEX. 


of filver in nitrous acid, 751 
Shoots into 2 corroſive ſalt, ib, Its 
cryſtals form lunar cauſtic, 752 


Stains hair, bones, &c of a brown 
or black colour, 753 Imparts va- 
rious colours to ſtones, ib. Cu- 
rious vegetations produced from it, 
754 Several curious circumſtances 
attending its decompoſition, 755, 
756 Solution of calces of gold in 


marine acid, 799 Of tin in aqua 


This ſolution uſeful 
in dycing, ib. Is decompoſed by 
ſaccharum ſaturni, 1045 Calca- 
reous ſolutions by mild volatile al- 

| kali, ib Solution of ſalts promoted 


regia, 809 


by vitriolic acid, 1048 Solution 


of terra ponderoſa a teſt of the vi- 
triolic acid 1058 Solution of 

| flint, 1069 Solution of alkali diſ- 
ſolves ſiliceous earth, 1076 Solu- 
tion of gold in aqua rcgia, 1099, 
et ſeq. In hepar ſulphuris, 1127 
In vitriolic ether, 1129 Solution 
of lime by the colouring matter of 
Pruſſian blue, the moſt proper for 
making experiments on metals, 
1199 Effects of this matter on 
metallic ſolutions, 1193 How to 
attain a perfectly ſaturated ſolu- 
tion of quickſilver, 1239 Of the 
ſolution of arſenic in water 1269 
Effects of regulus of arſenic on me- 
tallic ſolutions, 1293- 

Sorrel, a kind of tartar extracted 
from it ſold for eſſential ſalt of le- 
mons, 883, Sce Sugar. 

$pain ; when alum was firſt made 
there, 649 Nitre, how prepared 
in that country, 726 | 

par, pouderous, account of Dr Wi- 

_  thering's experiments on it, 1057. 
Specific gravity. See Gravity. 

Speeula, materials proper for them: 
propoſed by Mr Hellot from a 
mixture of gold and zinc, 1246 
A mixture of brafs and platina 
propoſed by others, 1344. 

Spirit of nitre : how to determine the 
quantity of pure acid contained in 
it, 384 Proportion of it to that 


in ſpirit of ſalt, 385 How to de- 


termine the accrued denſity on 
mixing ſpirit of nitre with water, 
387 Fxperiment to determine 
the real quantity of acid in ſpirit 
of nitre, 339 How to conſtruc 
a table of ſpecific gravities for ſpi- 
fit of nitre, 390 Strong ſpirit of 


zravity, 377 Proportion of acid 
in ſpirit of ſalt to that in ſpirit of 


been puriſied and examined by Mr 
Schrikel. Eight ounces and four 


nitre, 385 Dilatation of fpirit of ſcruples of liquid were obtained in 


ſalt by various degrees of heat, 
427 Effects of it in the way of 
ſolution in cobalt, 493 How pro- 
cured by means of vitriojic acid, 
786 By nitrous acid, 788 By 
diſtillation of common falt without 
addition, 789 Diſſolves and vo- 
latilizes the calces of gold, 799 
Arſenic decompoſcd by dephlogi- 
ſticated ſpirit of ſalt, 919. 

Spirit of wine yields a great quantity 
of water by being burned, 134 
Convertible into charcoal, 147 
Ether produced by its combination 
with vitriolic acid, 717 Its com- 
bination with nitrous acid produ- 
ces ſpiritus nitri dulcis and cther, 
773, &c. Ether with the marine 
acid, 324 With the vegetable 
acid, 884 And with the ſaccha- 
rine acid, 902 Converted into 
acetous acid by digeſtion with the 
acid of tartar, 1013 Enables vi- 
triolic acid to diſſolve manganeſe, 
1014 Yields a great quantity of 
water by diſtillation with cauſtic 
alkali, 1015 Diſſolves a ſmall 
proportion of arſenic, 1270 How 
it may be made to diſſolve ſul- 
phur, 1402 Diſſolves eſſential 
oils, 1421. | 

Spiritus Mindereri: how to cryſtallize 
it, 15 15. | 

Spiritus witri dulcis, how prepared, 
774 Analyſis of its reſiduum by Mr 
Pott, 781 Aﬀeords acctous acid, 
1007 And acid of tartar, 5009, 

Spiritus volatilis ſuccinnatus. See Eau 
de luce. 3 

Stahl; a miſtake of his concerning 
the converſion of marine into ni- 
trous acid detected, 793. 

Standard ſilver ; quantity of pure me- 
tal contained in it, 321. 

Star formed on the ſurface of regulus 

of antimony, 1252. 

Steel, ſalt of, the ſame with green 

vitriol, 697 How prepared from 

iron, 1207. | | 

Stills, how to ſet them, 610, 

Stone ware corroded by cauſtic alka- 
lics, 595. 

Straſburgh turpentine deſcribed, 1435. 
Sullimation, in chemiſtry, how per- 
formed, 581. | 

Sublimate. See Corroſive. 


this manner from 16 of fine ſugar, 
About ſix drachms of water came 
over firſt; after which the acid paſ- 
ſed in white vapours, which conden- 
ſed in unctuous ſtriz on the ſides of 
the receiver, It had a pungent and 
agreeable ſmell, and taſted empyreu- 
matic By repeated diſtillations from 
pure clay, its ſmell became mild, and 
it acquired an apparent increaſe of 
acidity. With vegetable alkali, it 
formed a falt taſting like that of Syl- 
vius, and ſhooting into needle-like 
cryſtals, ſoluble with difficulty in 
cold water, but not at all in ſpirit of 
wine. It did not deliquate in the 
air; but decrepitated in the fire, and 
did not melt on hot coals, With the 
mineral alkali yellow cryſtals were 
formed reſembling Rochelle ſult in 
taſte, eaſily ſoluble in water, and not 
deliquating in the air, Volatile al- 
kali gave a ſharp ſaline liquor, which 
could not be cryſtallized, but left a 
ſaline mals on evaporation; and a ſuni- 
lar ſaline maſs was produced by uni- 
ting it with calcareous earth. Mag- 
nelia and earth of alum formed gum- 
my compounds. When concentrated, 
it diſſolved the calx of gold, and even 
gold-lcaf; but had no effe& on ſil- 
ver, mercury, or their calces With 


minium, it gave a yellow ſolution, 


which ſhot into oblong white cryſtals 


of an aſtringent taſte, A bloodered 


ſolution, which ſhot into green cry- 
ſtals was obtained from iron. Copper 
was diſſolved into a green liquid, 
which did not cryſtallize, Regulus of 
antimony was alſo diſſolved, and the 
ſolution was of a greeniſh colour, 
Zinc was partly diſſolved into a 
green liquor, and partly corroded. 
The precipitates were remarkable. 
The cryſtals of iron gave a green 
precipitate with alkalies, a black or 
dark blue one with Prultian alkali, 


633 
vegetable acids proved from the 
decompoſition of this acid, 1008 
Nitrous acid enabled by the acid 
of ſugar to diſſolve manganeſe, 
1011 Method of procuring the 
acctous acid from it, 882. 

Sugar of milk: how to procure its 
acid, 980. 

Sulphur dephlogiſticated by nitrous 
acid, 195 Exiſts in hepatic air, 
210 Quantity of phloyiſton in 
it, 507 Proper method of burn- 
ing it, 508 Deſtroys the malle- 
ability of metals, 546 How tv 
procure the vitriolie acid from it, 
623 Quantity of the acid con- 
tained in ſulphur, ib. Quantity 
procurable Gem it 624 Me- 
thods of obviating the difficulties 
in the proceſs, 625 Effet veſcence 
betwixt the fumes of nitre and 
ſulphur, 626 Extracted ſrom the 
lame ore with alum and vitriol, 
659 Prepared by combining the 
vitriolic acid with phlogiſton, 715, 
716 Effects of acid of arſenic up- 

on it, 924 Molybdena recom- 
poſed by uniting its acid with ſul- 
phur, 966 Combined with fixed 
alkalies, 1021 Its phlogiſton diſ- 
poſed to fly off when ſulphur is 
combined with ſixed alkalics, 1024 
Its combination with volatile alka- 
lies, 1033 Eſſects of it on ſilver, 

1132 "Takes fire ſpontaneouſly 
with iron filings, 1207 Cannot 
be united with zinc, 1243 How 
to ſeparate it from antimony, 1254 
Eaſily united with arſenic, 1278 
And mineralizes it, 1284 Effeas 
of it on regulus of cobalt, 1305 
Effects of it on nickel, 1303 On 
manganeſe, 1389 Its nature and 
properties particularly conſidered, 
1398, ef ſeg. May be cryſtallized, 
I400 Decompoſed by ſuperabun- 
dance of phlogiſton, 1401 How 
it may be diſſolved in ſpirit of 
wine, 1402 Its union with me- 
tals, 1403. 


and a white one with marine acid. Sulphureovs fumes efferveſce with 


Solution of regulus let fall a yellow 
precipitate with fixed alkali; with 
volatile alkali, a powder ſoluble again 
in the precipitant; vitriolic aud ma- 
rine acids, and an infuſion of galls, 


threw down a white powder, but no 
precipitate enſued on adding nitrous 


acid Solution of zinc gave a wl-te 


nitre more expanded by heat than Sugar, acid of, the ſame with that precipitate with infuſion of galls, al- 


weak, and why, 424 Exact 
quantity of dilatation of ſpirit of 
nitre, 425 Solution of mercury 
with ſpirit of nitre, 426 Quan- 


of ſorrel, 2d 903 Acid of applcs 
procured from ſugar by means of 
the nitrous acid, 1512. 

The acid procurable from this ſub- 


kalies of all kinds whether fixed, vo- 
latile, or phlogiſticated, as well as by 
the-vitriolic acid, Tin was partially 
diſſolved, and the folution precipita- 


thoſe of ſpirit of nitre, 626 Vo- 
latile ſulphureous acid deſcribed, 
713 How procured by Dr Priclt- 
ley, 714 Why this acid diſſolves 
manganeſe, 1379 Sulphureous 
inflammable vapours procured from 
radical vinegar, 1547. | 

Sun diſtributes the heat on the earth 
94 How heat is produced by his 
rays, 95 His light blakens the 
n of ſulution of ſilver, 
750. | 

Sunflower contains nitre, 733. 


tity of biſmuth diſſolved by it, 492 ſtance by means of the nitrous, re- ted by alkalies, and an infuſion of Sweden when alum was firſt made 
_ Of cobalt, 497 Of regulus of ar- ſembles that of tartar, in being ca- galls, but not by any of the mineral 


ſenic, 504 How to prepare this pable of ſuperſaturating the vegetable acids. 


Lead was precipitated of a 


ſpirit by mcans of oil of vitriol, alkali, and forming with it an acid white colour by vitriolic and marine 


135 


it on ſalt of amber, 912. 

Spirit of ſalt : method of finding the 
quantity of pure acid contained in 
it, 376 Of ſinding its ſpecific 
Vor. IV. 


and ſome other plants. 


however, anoth-r acid obtained from 


ſugar along with an empyrcumatic 
oil, by dry diſtillation, which has 


By means of arſenic, 739 falt reſembling crude tartar. This acids, and of a grey colour by infu- 89 
Oils fired by it, 778 Effects of is found naturally exiſting in ſorrel ſion of galls. | 


There is, Sugar of lead. See Saccharum and heat, 161 
Saccharine. Whether the acid of 
ſugar or of tartar is the baſis of 


vegetable cs, 296 Identity of by different baſes, 268 


4 


there, 640 Method of roaſting 
the aluminous ores there, 665, et 
ſeq- 
mpathetic ink of a blue colour, $22. 
TasLe of the different degrees of 
Of different precipi- 
tates, from Mr Bergman, 259 
Of the quantity of acid taken up 
Coinci- 
dener 


634 
dence of this table with lence, 
271 Of the quantities of the dif- 
ferent metals taken up by acids, 
4 Table of the aflinitics of 
the acids to the different metals 
explained, 316 Of the quantitics 
of phlogiſten in different metals, 
319 Of the proportional affinities 
of metallic calces to phlogiſton, 
32) Dr Black's table of affinitics, 


353. 
Tally analyſcd, 1429. | 
Tartar ; quantity of fixed air in oil 
of tartar, 414 Its acid particu- 
larly treated of, 885, ot ſeq, Crude 
rartar deſcribed, ib. Purified, and 
then called cream of tartar, by boil- 
ing with ſome of the finer kinds 
of clay, 896 Scheecle's analyſis 
of cream of tartar, and method of 
procuring the pure acid, 237 So- 
lulle tartar formed by uniting the 
vegetable fixed alkali with cream 
of tartar, 83g Cream of tartar 
how regenerated, 890 Seignctte's 
or Rochelle ſalt formed by com- 
bining the mineral alkali with 
cream of tartar, $91 Salt formed 
| by the union of cream of tartar 
with volatile alkali, 22 Combi- 
nat ion of the acil of tzrtar with 
earths, 893 With metallic fub- 
llances, 39g Forms a fine green 
colour with copper, ib. Chaly- 
beated tartar. with iron, 895 
Whether this acid or that of ſugar 
is the baſis of vegetable acids, 996 
Product of acid of tartar by dry 
diſtillation, 1900 Requiſtes for 
bringing vinegar near the ſtate 
of tartar, 1002 Weſtrumb's un- 
ſucceſsful attempt for this purpole, 


1003 Dr Crell's opinion of the 


poſſibility of the tranſmutation, 
1004 Method recommended by 
him for attempting the experi- 
ment, 10905 Argument in favour 


of the identity of vegetable acids 


from the production of an empy- 
reumatic acid of tartar from the 
liquor in which tartareous ſelenite 
is boiled, 1010 From the ſolu- 
tion of manganeſe in a mixture of 
vitriolic and tartareous acids, 1012 
Silver whitened by cream of tar- 
tar and common ſalt, 1137 01 
the preparation of emetic tartar, 
1257, 1258, et ſeq. See Emetic, 
Manganeſe ſoluble in acid of tar- 
tar, 1363 Explanation of its ac- 
tion upon manganeſe, 1382 Schil- 
ler's method of procuring its acid, 
£88, | 

Though the acid of tartar has been 
commonly ſuppoſed a product of the 
vinous fermentation, yet late expe- 
riments have ſhown that this is not 
the caſe, It has been found not only 
in the juice of the grape, but in that 
of tamarinds, the e. of the rhus 
coriaria, and the leaves of the rumex 
acetoſa, In theſe it is generally com- 
hined with the vegetable fixed alka- 
li, or with calcareous earth, Hermb- 


CHEMISTRY. 


ſtadt has found it combined with cal- 
carcous earth in the juice of the roots 
of the tritium repens, the lcontodon - lax- 
aracum, and China bark, By the aſſiſt- 
ance of nitrous acid he obrained it 
alſo from the juice of grapes, mul- 
berrics, apples, pears, oranges, ftraw- 
berries, and plums; alſo from ho- 
ney, ſugar, yum arabic, manna, 
ſpirit of wine, beech wood, and the 
root of black hellcbore, In thele 
caſcs, where the nitrous acid is made 
uſe of, however, it may juſlly be 
ſuppoſed that the acid of tartar is 
partly at leaſt produced from it. In 
Schecle's proceſs for procuring the 
pure acid of tartar by means of cal- 
careous earth, it is adviſable to 
make uſe of quicklime rather than 
chalk, as by this double the quantity 
of tartar will be decompoſed. An 
hundred parts of pure tartar contain 
about 23 of vegetable alkali, 43 parts 
of acid employed to ſaturate that al- 
kali, and 34 of fuperabundant acid. 
iy uſing oyſter-ſhells well prepared 


which efferveſced with acids, and 
weighed 4683 grains, On treating 
in the ſame manner a ſolution of 
terra foli«ta tartari, the liquor began 
to change the ſyrtp of violets green 
in tuo months, and in ſour the de- 
compoſition ſeemed to be complete. 
At the end cf a ycar he filtered 
and evaporated the liquor to dryneſs, 
by which proceſs he obtained 432 
grains of fixed alkali. The ſame 
quantity of terra foliata tartari de- 
compoled immediately by diſtillation, 
yielded only 36 grains more of alkali, 
Solution of ſalt of wood ſorrcl ſuffered 
no decompolition by a ſimilar treat- 
ment for two ycars. The latter he 
obſerved to be a much more power- 
ful antiſceptic than tartar; for which 
reaſon it ſeems to reſiſt decompoſition 
in a proportionable degree. He ſup- 


poſes oil to be the principal cauſe of 


the deſtruction of theſe acids; and 
the obvious deficiency of oil in the 
ſaccharine acid, in compariſon with 
tartar, ſcems to be the cauſe of the 


by boiling and powdering, the cry- want of capacity in it to undergo the 


ſtals of the acid may be obtained very 
white and pure. Some chemiſts have 
imagined that the vegetable alkali, 
docs nut exilt ready formed in tartar, 
but that it is produced by fire or 
mincral acids, In proof of this M. 
Machi coffers the following experi- 
ments. 


decompoſition juſt mentioned. A 
remarkable circumſtance attends this 
ſpontancous decompolition, viz. that 
no air 15 either abſorbed or emitted 
during the whole proceſs, It is alſo 
worth notice, that in combining acid 
of tartar with fixed alkalics, the ſalt 


On an ounce of cream cf ſuperſzturated with acid or cream of 


tartar were poured 19 ounces of tartar is always formed in preference 


boiling water, and the mixture al- 


to the other called /o/uble tartar, Thus 


lowgd to remain in a jar covered if to a ſaturated ſolution of alkali 
with paper and parchment in which with cream of tartar we add another 


a ſmall hole was made with a pin. 


of pure tartarcous acid, a white ſpongy 


At the cnd of three months it was matter will be precipitated to the 


conſiderably diminithed; and con- 
tairicd a quantity of thick, tough, 
yellow, mucilaginous matter, which 
neither efferveſced with acids nor al- 
kalies, and, when burnt, the aſhes 
were found to contain only a very 
ſmall quantity of alkali. The ex- 
periment was repeated by Mr Cor- 
vinus with ſome variation. He kept 
a ſolution of cream of tartar in a 
heat between 10? and 30% of Reau- 
mur's ſcale ; removing the ſaline pel- 
licles which formed on the ſurface 
as faſt as they appeared, and rediſ- 
ſolving them in water 
nuing the digeſtion for ſeveral 


months, the liquor became at laſt 


evidently alkaline: and he thus ob- 
tained 216 grains of a brown alkali 
from two ounces of cream of tartar, 
Mr Berthollet expoſed for nine 


bottom; which, on examination, is 
found to be a true tartar. Any other 
acid added to the ſolution of tartari- 
ſed tartar will in like manner pro- 
duce a precipitation of tartar, by cn- 
gaging a part of the alkali with 
which it was combined; and if the 
acid of tartar be added to a ſolution 
of any neutral ſalt containing the 
vegetable fixed alkali, as vitriolated 
tartar, ſalt of Sylvius, and nitre, a 
ſimilar precipitation of tartar will 
enſue, Hence the acid of tartar may 
be employed as a teſt to diſcover the 


By conti- preſence of the vegetable fixed alka- 


li, and to diſtinguiſh it from the mi- 
neral, which has not that effect, 
Bergman indeed obſerves, that Re- 


chelle falt will do the ſame thing; 


but it muſt be remembered that this 


is prepared with crude tartar, which 


months, to the heat of his laboratory, contains a portion of vegetable alka - 
a ſolution of two ounces of cream of li, and not with the pure acid, 


tartar in eight ounces of water ; ta- 
king care to replace the water which 
eveporated, but without removing 
the cruſts which formed upon the 
ſarface. At the end of this time he 
found that the liquor was no longer 


violets green. In 18 months it be- 
came ty alkaline; and leſt, 
when evaporated, an oily reſiduum 


Temperature:: Dr Reid's obſerva- 
tions concerning, 50. 5 
Terra foliata tartari Sve Sal diureti- 


cus How to preſerve it in a bottle 


without danger of its deliquating, 


. 868, 
acid, but began to turn the ſyrup of Terra ponderoſa combined with acid 


of arſenic, 940 Uſually found 
united with vitriolic acid, 1049 
Dr Withering's experiments upon 


Tin : 
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IN DEx. 
it, 1050 Irs appearance when 
combined with acrial acid, 10351 
Effect of fire upon it, 1052 Phe. 
nomena with marine acid, 1053 
Is precipitable from it by mild and 
cauſtic fixed alkali, 1054 Con. 
vertible into lime capable of de. 
compoſing vitriolic ſalts, 1055 
Inſoluble precipitate thrown down 
by cauſtic alkali, 1056 Analyſis 
and properties of the aerated pon- 
derous ſpar, 1057 Its ſolution 2 
teſt of the preſence of vitriolic 2. 
cid, 1058 Nitrous ſolution ſhoot; 
into fine cryſtals, 1066 A ſmall 
quantity diſſolved by the colouriny 
matter of Pruſſian blue, 1183, © 


Teſts for acids and allalies : Inaccu- 


racy of thoſe commonly in uſe, 
1549 How to prepare one from 
red cabbage and other vegetable, 
I550—1552 Mr Woulfe's telt 
for mineral waters, I557 


Theory of chemiſtry delincd, 21. 
Thermometer : its uſe, 103 Wedge 


wood's improvement, 194. 


Thunder and lightning: why more 


common in ſummer than in win- 
ter, 100. 

why nitrous acid precipitates 
its ſolution, 260 Why ſolution 
of yold is precipitated by ſolution 
of tin, 227 The precipitate con- 
fiſts partly of tin, 228 of its 
precipitates, 240 Why it cannot 
be precipitated in its metallic ſorm, 
350 Action of the vitriolic acid 
on tin, 470 Diſſolved in nitrous 
acid, 472 Great ſuſibility of the 
compounds of tin and biſmuth, 


543 One ſoluble in hot water, 


544 Of the compound formed. 
by it and vitriolic acid, 701 Its 
ſolution in marine acid uſeſul in 
dyeing, 80g Is volatilized by 
this acid, and forms the ſmoking 
liquor ' of Libavius, 810 Of its 
combination with the acetous acid, 
Dr Lewis's experiments on 


this ſubject, 880 Effects of acid 


of arſenic upon it, 950 Solution 


of tin deſtroyed by ſaccharum ſa- 
turni, 1045 Said to deſtroy the 
malleability of gold remarkably, 
1091 Mr Alchome's experi- 
merets to determine this point, 
1092 Its fumes do not render 
gold brittle, 193 Nor the ad- 
dition of ſmall quantities of tin 
and copper, 1094 The metal 
particularly treated of, 1216 May 
be beat into thin leaves, 1217 Of 
its calcination, 1218 Its affinity 
with arſenic, 1219 Arſenic ſe- 
parable from it, 1220 Dr Lewis's 
obſervations on this affinity, 1221 
Other metals injured by tin, 1222 
Tin not liable to ruſt, 1223 An 
ingredient in aurum moſaicum, 
1224 Of its union with ſulphur, 
ib. Readily unites with platina, 
1348 Remarkable effects of the 
ſebaceous acid upon it, 1535 Vo- 
latile alkali prepared ſrom a mii- 


dete 


IVD EX. 


ture of it with nitrous acid, 1553. 
Tinfura martis made from marine getable ſubſtances in general conſi- 
- acid and iron, 807. | dered 1451. 
iTihacco naturally contains nitre, 733. The following is a liſt of the Vegetables 
Telfa ; method of burning the hard Ffrom which the induflry of the modern 
ores of alum there, 669. chemiſts has procured different acids, 
Torrid zone ; heat of it how mitiga- noith the names of the diſcoverers, 
ted, 90. Agave Americana. 
Tranſmutation of metals not to be cre- exſuding from the calyx of this plant 
dited, 11 A ſeeming tranſmuta- yields acid of tartar and apples. Mr 
tion of vitriolic into marine acid, Hoffman of Weimar, 
784 Tranſmutation of earth of 2 Alves, Acid of ſugar and ap- 
flints into ſome other, 1069 The ples. Mr Scheele, | 
miſtake diſcovered by Mr Berg- 3 Apples. A peculiar acid called 
man, 1070, et ſeg. See Flint. by the name of the fruit. By ni- 
Triple and quadruple ſalts, how form- trous acid that of tartar is procu- 
ed, 273 Volatile alkali particu- red. Mr Scheele and Mr Hermbſladt, 
larly adapted for their formation, 4 Barberry. Acid of apples, and 
274 Metallic ſolutionz ſome- of tartar. iy treatment with ni- 
times decompoſed by a triple com- trous acid it yields acid of ſugar, 
bination, 223 A triple ſatt form- Scheele and Hermbfladt — Hoffman de- 


able change on copper, 1151 Ve- 


. MIS TE 


The juice durable ink. 


635 
bable that ſimilar acids might be ob- apples by treating the infuſion with 
tained. Mr Morveau has obtained nitrous acid. If a pound of Indian 
from galls a reſin which he ſuppoſes rhubarb be inſuſed in hot water, 2 
to be their acidifiable baſe; and powder ſubſides, which by waſhing 
which, along with pure air, forms becomes white, weighing then about 
the acid of galls, When purified, nine drachms, and is found to con- 
this acid is ſaid to make a fine and fiſt of calcareous carth united with 
the acid of ſugar, Scheele. 
16 Geraninum acidum. Small acid 36 Ribes eyneſbati. Acid aſ citrons 
cryſtals Caribenſer. Said by Hermb- or lemons. Scheele. 
ſtadt to be the acid of ſugar. 37 Salep. Acids of ſugar and 
17 Gooſeberries., Acid of apples. apples by treatment with nitrous a- 
Saobeele.— Hermbſtadt ſays that they cid. Scheele. 
contain the acid of tartar alſo, 38 Service (Sorbus aucuparia). A- 
18 Grapes. Their juice well known cid of apples. Scheele. 
to contain the acid of tartar par- 39 Solanum dulcamara. 
tially combined with fixed alkali. citrons. Scheele, - 
19 Grafſi-roots, Saline cryſtals 40 Sorrel (Rumex acetaſu). Cryſtals 
from the extract of the juice after of tartar by evaporating aud cryſtal- 
three months ſtandiug. Theſe were lizing the juice; and pure acid of tar- 
ſoluble in water, and gave an earthy tar by ſaturating the acid with chalk, 


Acid of 


ed by marine acid, iron, and re- nies that it contains any native acid precipitate on mixture with fixed al- and then expelling it by means of 
gulus of antimony, 366 Another of tartar, By treating it with ſpirit kali. On abſtracting the nitrous a- the vitriolic. He-mifladt. Other che- 
by marine acid, copper, and regu- of wine and manganeſe he obtained cid from them, and adding a ſolu- miſts, however, have certainly found 


lus of antimony, 367 A triple an ether. 3 

ſalt formed by precipitating ſilice- 5 Bilberry (Vaccinium myrtillut). 
cous carth with fixed alkali, 1075 Equal parts of the acids of citrons and 

A kind of triple ſalt formed by apples. Scheele. 


the marine acid, 1327 
triple ſalts formed by it, 1332. 7 Camphor. A peculiar kind of 
Tubal. Cain: whether to be account- cryſtallizable acid. M. Koſegarten. 
ed a chemiſt or not, 2. 8 Cherries, Equal parts of acids 
Tungſten particularly examined, 967, of citrons and apples. Saccharine 
et ſeg. Conſidered as a metallic acid by treatment with ſpirit of 
earth by Mr Bergman, 967 nitre. Scheele, Hermbſtadt, and We- 
Scheele's method of analyſing it, frumb —Hermbſtadt ſays that he 
968 Effects of heat upon it, 969 found acid of tartar alſo. : 
Its chemical properties, 970 Dif- 9 Citrons and lemon. A particular 
fcrences betwixt the acids of tung- kind of cryſtallizable acid Scbeele 
ſten and molybdæna, 971 Berg- 10 Coffee, The infuſion evapo- 


with lime. 
precipitating calx of platina from 6 PBramble (Rubus chamamorus). © 
Other The ſame with the foregoing. Scheele. and apples. 


been ſaid to diſſolve gold. 


tion of calcareous earth in vinegar, a it to contain the acid of ſugar partly 
precipitate fell, which was found to neutralized with alkali, and which is 
conſiſt of acid of tartar ſaturated capable of being cryſtallized. This 
Hermbſladt. is generally known under the name 
20 Gum Arabic, Acid of ſugar of /alt of 2wood-ſorrel, and is manufac- 
Scheele. tured iu conſiderable quantities in 
21 Gum tragacanth, Acids of ſu- Thuringia, Suabia, Switzerland, and 
gar of milk, apples, and ſugar, the Hartz. It is prepared from this 
22 Haw (Crategus aria). Equal plant as well as the oxalis acetgſella. 
parts of acids of citrons and apples. The plants are bruiſed in ſtone or 
23 Honey, An acid liquor by di- wooden mortars; the juice is ſquee - 
ſtillation ; and with ſpirit of nitre, the zed through linen; and when cleared 
acid of ſugar, The diſtilled acid has by ſei%ing; is to be boiled to a pro- 
| per conſiſtence, and clarified with the 
24 Lemons, An acid the ſame whites of eggs, or with blood. It is 
with that of citrons. to be ſtrained whilſt hot, and then 
25 Leoftoden taraxacum. Acid of kept in a cold cellar. In a few 


man's opinion concerning them, rated and treated with ſpirit of tartar by treatment with ſpirit of weeks cryſtals will be formed, ſrom 


972 Why he ſuppoſed the acids nitre. Acids of ſugar and apples. 
to be metallic earths, 973 Its Scheele, . | 
properties according to M. Lu- 11 Cor.. A yellow acid by re- 
yart, 1498 Of the yellow matter peated abſtradions of ſpirit of nitre. 
called its acid by Mr Scheele, With ſome of the alkalies and carths 
1499 No ſimple acid procurable this acid ſorms cryſtallizable ſalts 
from the mineral, 1501 A new which do not deliquite, though others 
ſemimetal made from it, 1501. do. That with fixed vegetable alka 
Turbith mineral, how prepared, 705, li forms needle-like cryſtals, foluble 
706. | | in water, vitriolic, nitrous, or ma- 
Tur pentine- Appearance of oil of rine acids, but not in vinepar or ſpi- 
turpentine with acid of arſenic, rit of wine. Like the ſaccharine a- 
923 Chio turpentine deſcribed cid it has a ſtrong affinity to calca- 
1433 Venice turpentine, 1434 reous earth, which it ſeparates from 
Straſburgh, 1435 Common, 1436 lime-water, and forms a greyiſh ſa- 
Analyſis of turpentine, 1437 Eſ- line powder, ſoluble in marine acid, 
lential oil difficult of ſolution, but not in water, nor even in, its 
1438. own acid. It exhibits ſome appear- 
Varour formed by the abſorption ances with metals, which deſerve far- 
of latent heat, 120 Dr Black's ther examination. .Brugnatelli. 
experiments on the converſion of 12 Cranberry, (Vaccinium oxy- 
water into vapour, 121 Heat ex- coccos). Acid of citrons. Scheele. 
pelled in great quantity by its con- 13 Currants, red and white. Acids 
denſation, 125. of citrons and apples. Weſirumb. 
Vogetable colours changed by acids Hermbſtadt ſays that they contain a- 
and alkalics, 173 Of vegetable cid of tartar. 
earths, 515, 1089 Suppoſed by 14 Elder berrics. Acid of apples. 
Dr Lewis to be the fame with Scheele, 
magneſia, 1089 Dr Gmelin's 15 Galli, A pecular kind of a- 
experiments, ib. Vegetable ammo- cid. Schiel. Mr Kier obſerves, that 
niac, 870 Vegetable ether, 884 from other aſtringent matters, eſpe- 
Vegetable acids produce a remark- cially thoſe uſed in dycing, it is pro- 


nitre. which the remaining liquor muſt be 


26 Manna, Acid of ſugar by poured off, and by further evapora- 
treatment with ſpirit of nitre, tion will yield more ſalt. Savary 
27 Mulberrics, Acid of tartar. obtained only two ounces, and a half 
Herrilſladt, & cryſtallizable acid ſalt of ſalt from 25 pounds of the juice. 
by evaporating the juice, Angelus 41 Strawberries, Equal parts of the 
Sala. | acids of apples and citrons. Scheele. 
23 Oil of olives, A. ſalt which 42 Sugar. See the article. 
ſublimed and cryſtallized, by re- 43 Sumach (Rhus coriaria). 
peated and copious abſtractions of the ſtals of tartar. 
nitrous acid. Weſtrumb. and Son. | 
29 Peruvian bark. Acid of apples 44 Tomarinds, Acid of tartar, 
and ſugar, by treating the extract tartar itſelf, with a mucilaginous and 
with nitrous acid. Scheele. ſaccharine matter. We/rumb. 
30 Prunus ſbinaſa et domeſlica. A- 4 Vuccinium witis idea. Acid of 
cid of apples. Scheele. citrons. Scheele. | 
31 Prunus padus. Acid of ci- 46 Wood and bark of the birch tree. 
trons. Scheele. | From 55 ounces of the wood were 
32 Poppy. Acids of ſugar and obtained 17 ounces of rectified acid, 
apples, by treating the juice with which when freed from an amber- 
nitrous acid. Scheele. coloured oil was to the ſpecific gra- 
33 Raſplerries, Acids of apples vity of water as 49 to 48, and of 
and citrons. Schecle. Acid of tar- ſuch ſtrength that one ounce of it re- 
tar by ſaturating the juice with quired 23 of lime-water for its ſatu- 
chalk, and then ſeparating the earthy ration. Chemiſts of Dijon.—By allows 
baſis by means of vitriolic acid, ing the acid diſtilled ſrom the bark to 
Hermbſladt. remain at reſt for three months, much 
34 Rhapontic, Acid of tartar by of its oil was ſepatated ; by ſatura- 
cryſtallizing the juice; of ſugar by tion with fixed alkali a dark-colourcd 
treating it with nitrous acid, Bind- neutral ſalt was obtained, which was 
Jein. purified by ſuſion and ſubſequent fil- 
35 Rhubarb. Acids of fugar and tration and evaporation. On ſub- 
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jecting the parificd falt to diſtilla- 
tion, an acid aroſe, which had no 
longer an empyreumatic ſmell, but 
rather a flavour of garlic, Goetiling. 
Vegetations, curious, produced from 
ſolution of ſilver, 754- 
Venice turpentine, See Turpentine. 
Verdigsis, how prepared, 872 Di- 
ſtilled, ib. Verdigris diſtilled, beſt 
method of making it, 872, 
Verditer, a preparation of copper, 
758 Method of making blue 
verditer generally unknown, ib. 
Vermilion made by ſubliming ſulphur 
and mercury together, 1404 Dit- 
ſiculry in adjuſting the proportions 
of the ingredients, ib. May be 
made without ſublimation from 
quickſilver and the volatile tinc- 
ture of ſulphur, ib. Or with the 
ſolution of ſulphur by fixed alkali 
or quicklime, ib. Is darker or 
lighter according to the quantity 
of ſulphur, ib, 
Verulam, Lord, ſtudies and revives 
the ſcience of chemiſtry, 16 His 
opinions concerning heat, 29. 


Veſſels, chemical : of the proper ones 


to be uſed, 557, et ſeq. Dr Black's 
opinion, ib. Of glaſs, 558 Of 


metal, 560 See Chemical, Glaſi, 
Metal, Earthen-ware, and Porce- 
lain. | | 


Vibration ; Nicholſon's account of the 
advantages attending the 1 

tion that heat is occaſioned by it, 
80 Anſwered, 81. 

Vinegar : ſpecific gravity of it when 
ſtrongly concentrated, 101 Why 
it may be reduced into air without 
addition, 208 Procurable from 
the reſiduum of vitriolic ether, 2d 
722 Lewis's experiments on the 
ſolubility of tin in this acid, 880 

Whey convertible into vinegar, 
979 Requiſites for bringing it 
nearer the ſtate of tartar, 1002 
Weſtrumb's attempts for this pur- 
poſe, 1003 Dr Crell's opinion 

of the poſlibility of the tranſmu- 
tation, 1004 Method recom- 
mended by him for attempting the 
experiment, 1905 Suppoſed to be 

an antidote againſt arſenic, 1520 
Difference between radical vinegar 
and common acetous acid, 1528. 

Vai inertia : fire ſeems to be deſtitute 
of it, 93- 

 Vitriol ; why ſolution of gold is pre- 
cipitated by the green kind, 225 
But not by this ſait when dephlo- 
iſticatzd, 226 That procured 
by precipitation of copper with 
iron leſs fit for dyeing than the 
common, 344 Hue vitriol can- 
not be formed by boiling alum 
and copper filings, 349 Propor- 
tion of ingredients in blue vitriol, 
467 How to extract green vi- 
triol from pyrites, and to diſtil the 
acid from it, 620, et /eq. Extrac- 
ted from the ſame ore with ſul- 
phur and alum, 659 Alum is 
generally contaminated by dephlo- 


of oil of vitriol, 385 
is neceſſary to dilute the acid in 
theſe experiments, 396 To find 
its ſpecific gravity, 397 
tity of acid neceſſary to ſaturate 
pure mineral alkali, 430 


24d 493 
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giſticated vitriol, 634 Perfect 
green vitriol cannot be deſtroyed 
by clay, 686 
the phlogiiton from it, 647 How 
to prepare blue vitriol, 693 Parts 
with its acid with more diſhculty 
than the green kind, 634 Its 
uſcs, bogs White vitriol, how 
prepared, 708 Why the diſtilla- 


tion of ſca- ſalt with copperas does 


not ſucceed, 787 Green vitriol 
decompoſed by ſaccharum ſaturni, 
1044 Fixes the colouring matter 
of Pruſlian blus, 1174 How al- 
feacd by dephilogiſticatcd marine 
gas, 1485. 


Vitriol, acid of. Sce Vitrialic acid. 
Vitriolic acid; why it cannot act on 


lead, filver, &c. without a boil- 
ing heat, 197 Cannot be redu- 
ced into an acrial form but by a 
combination with phlogiſton, 202 


On the expulſion of the nitrous 


acid by the vitriolic diluted, 280 
By the ſame in a concentrated 
ſtate, 23x With a ſmall quan- 


tity of vitriolic acid diluted, 282 


On the expulſion of the ma- 
rine acid by the concentrated vi- 
trivlic, 2383 Decompolition of 
vitriolic ammoniac by marine acid 
never complete, 291 Why the 


vitriolic acid reſumes on evapora- 


tion the baſes it had left, 285 
Decompoſition of vitriolic ammo- 
niac by ſolution of ſilver explained, 
306 , Of corroſive mercury by 
concentrated vitriolic acid, 315 
Can difſlolve no other metals than 
iron and zinc, 337 Kirwan's ex- 
periments on the ſpecific gravity 
Why it 


Quan- 
Why 


How to abſtract 


Zation of alum, 631 


763 
prove the 
Expelled by acid of ſugar, 898 


eſf-&s on the human body, 617 
Difficulty of procuring it by itſelf, 
618 Diſtillation of it from cop- 
peras, 620 Rectiſicatiou of the 
acid thus obtained, 622 [To pro- 
cure it from ſulphur, C23 Quan- 
tity of acid contained in it, ib. 
Quantity produced from it, 624 


Methods of obviating the difficul- 


tics in this proceſs, 625 Ought 
to be made in lead veſicls, 627 
Of its combination with fixed al- 


kali, 628 With calcarcous earth, 


635 With argillaceous earth, 
637 With magneſia, 630 With 
metals, 601 With inflammable 
ſubſtances, 712 Bergman's ex- 
periments to ſhow that an «excels 
of this acid impedes the eryſtalli- 
VProcured 
from the reſiduum of vitriolic 
ether, 2d, 722 Of its tranſmuta- 
tion into the mitrous acid, 720 
How to extract the nitrous acid 
by its means, 734 Whether the 
marine acid be the ſame with it, 
Experiment ſeeming to 
tranſmutation, 784 


Effects of it on ſalt of amber, 913 
Diſſolves mangancſe in conjunc- 


tion with the acid of tartar, 1012 


Or with ſpirit of wine, 1014 
Expelled by the nitrous and ma- 
rine acids, 1041 Promotes the 
ſolubility of ſalts, 1048 Terra 
ponderoſa uſually found united 
with the vitriolic acid, 1049 
Unitcs with this ſubſtance more 
readily than with alkalics, 1055 


Its preſence readily diſcovered by 


terra ponderoſa, 1058 The oil 
of vitriol uſually fold contains 
gypſum, 1059 Effects of it on 
arſenic, 1271 Converts the re- 
gulus into white arſenic, 1292 
On regulus of cobalt, 1300. 


vitriolic air is produced by diſſol- Vitriolated tartar : its decompoſition 


ving iron in concentrated vitriolic 
acid, 455 Solution of the calces 
of iron in vitriolic acid, 456 It 
acts on iron in a much more di- 
lute ſtate than the nitrous, 461 
Proportion of copper diſſolved by 
vitriolic acid, 464 


Why this metal cannot be acted 
upon by diluted vitriolic acid, 466 
Action of the vitriolic acid on tin, 
479 On lead, 474 On filver, 
4738 On mercury, 435 ZYLinc, 
437 Piſmuth, 491 Nickel, 
Cobalt, 496 Regulas 
of antimony, 49) Regulus of 
arſenic, 502 Quantity of phlo- 
giſton in vitriolic air, 506 This 
acid and its combinations parti- 
cularly treated of, 612, et ſeg Is 


Vitriolic air 
obtained from this ſolution, 465 


uſes, 631 
phur procured from it by calcina- 
Its acid 


by calcareous carth explained, 270 
On its decompoſition by nitrous 
acid, 285 Cannot be decompo- 
ſed by diluted nitrous acid, 287 


INDEX. 


ammoniac with the nitrous, 745 
Common ſal ammoniac with the 
marine, 795 Vegetable anuno- 
niac with the acetous, 870 4 
ſalt forming into elegant cryſtal, 
with the acid of tartar, 292 
Its combination with fluur acid 
851 Glaſs corroded by this ſl. 
854 A great quantity of it (ate. 
rated by acid of ſugar, 
Forms microcoſmic ſalt with the 
phoſphoric acid, 9056 Combined 
with acid of arſenic, 928 In its 
mild ſtate decompoſes calcareous 
ſolutions, 1046 Precipitates fil. 
ceous carth completely, 1074 Its 
preparation particularly treated of 
1930, et /zq, Obtained from various 
ſubſtances, ib. Proper way of diſtil- 
ling it, 1031 How purificd, 1032 
Volatile ſal ammoniac, how prepa- 
red, 1033 Volatile alkali com- 
bined with metals, 1034 With 
eſſential oils and ſpirit of Wine, 
1036, 1037 With ſulphur, 1035 
Volatile tincture of ſulphur, ib. 
Its uſe in the preparation of aurum 


fulminans but lately known, 1106 


The cauſe of its exploſion, 1121 
Unites with the colouring matter 
of Pruſſian blue, 1182 Obtained 
by diſtillation from Pruſſian blue, 
1197 May be united with phlo- 
giſton and fixed alkali, ſo as to ſu- 
{tain a great degree of heat, 1202 
Effects of it on nickel, 1314 On 


ſolution of platina, 1330 Why 


the volatile ſulphureous acid dif- 
ſolves manganeſe, 1379 Volatile 
alkali deſtroyed by manganeſe at- 
tractiag its phlogiſtou, 1394. | 


Holcanic countries only afford ores 


containing alum ready made, 655, 


Unguentum citrinum, how prepared, 


772. 


Urine, how the microcoſmic ſalt is 


procured from it, 90 Always 
contains a calculous matter, 1457 
Why ſreſh urine reddens lacmus, 
1458 Differcnt ſalts containcd in 
it, 1459 Affords the acid of ben- 
zoin, I532. 


Decompoſed by marine acid, 288 WAnb's proy: Nitrous ammoniac 


Requiſites for the ſucceſs of this 


the principal ingredient in it, 746. 


experiment, 23g Cannot be de- Mater Its ſlowneſs in melting when 


compoſed in a ſtate of ſolution by 


this acid, 290 Explanation of its 


decompoſition by ſolution of ſil- 
ver, 305 Why it is ſo much 
heavier than nitre, 416 Of the 
quantity of ingredients in it, 419 
How prepared, 628, 629 Its 
Decompoſed and ſul- 


tion with charcoal, 716 
expelled by that of phoſphorus, 
907 And by the arſenical acid, 
29. 


929 
never found naturally pure, ib. Volatile alkali leſs ſtrongly attracted 


How rectified, 613z Attracts 
moilture ſrom the air, 614 Pro- 
duces cold and heat according to 
circumſtances, 615 Quantity of 
alkali ſaturated by it, 616 Its 


than metallic earths by acids, 303 
May be uſed to remove the exceſs 
of acid in aluminous ley, 680 
Forms Glauber's ſal ammoniac 
with vitriolic acid, 633 Nitrous 


congealcd, a preventative of in- 


undations, 88 Prodigious ſorce 


exerted by it in freezing, 106 
Remains ſometimes fluid though 
cooled below 32 degrees, 117 
Dr ttlck's experiments on the 


converſion of water into ſteam, 


121 Its boiling point in vacuo 


_ determined by lr Poyle, 122 And 


by Mr Robinſon of Glaſgow, 123 
May be made ſufficiently hot to 
melt lead, 131 A great quanti- 
ty of water yielded by burning 
ſpirit of wine, 134 Produced 
from the deflagration of dephlo- 
giſticated and inflammable air, 
135 In the reduction of iron by 


inflammable air, 156 Why it 
does not unite with nitrous air, 
304 


INDEX. 


204 Cannot diſſolve metallic 
ſalts without an exceſs of acid, 297 
Quantity of it in digeſtive ſalt, 
379 in nitre, 301 In vitriolated 
tartar, 393 In ſpirit of nitre, 
426 How far it is an object of 
chemiſtry, 549 Scheme for fil- 
tering large quantities of it, 569 
Earthy cruſt formed on it by fluor 
acid, 33 See Criſi. Neutral ſalt 
for diſc vering iron in mineral 
waters, 1180 Mercury ſuppoſed 
converiible into it, 1235 The 
miſtake diſcovered by Lewis, 1236. 

Waters, mineral, Mr Woulſe's teſt for 
them, 1557- 3 

Watt's experiments on the diſtilla- 
tion of water in vacuo, 45 On 
the evaporation of fluids in wacuo, 
126 His teſt for acids and alka- 
lies, 1549 et ſeg. 

Wedgeword's improvement of the 
thermometer, 194 His ſtone-ware 
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ſels, 597. 


Weight of metals increaſed by calci- 


nation, 5 23, et ſeg. 


Wenzel's experiments on fluor acid, 


850 Method of preparing cry- 
ſtals of verdigris, 872. 


Ie:ftrumb's analyſis of the reſiduum of 


vitriolic ether, 2d 722 His at- 
tempt to reduce vinegar nearer to 
the ſtate of tartar, 1003, 
Convertible into vinegar, 979. 


lead, 703 White drop of Ward, 


Withering's experiments on 


2d 722 Wines, how purified, 886. 
terra 
ponderoſa, 1050. | 


Welfram. See _ 
Mood, preſervatives for, 621, 700. | 
Woedward's receipt for making Pruſ- 


ſian blue, 1164. 


Moulſe s method of procuring nitrous 
ether in large quantity, 776 Teſt 


for mincral waters, 1557. 


Whey : chemical properties of it, 970 YeLLow colo for houſe-painting, 


699. 


White : a beautiful white colour from York, account of the aluminous ore 


fonnd near that place, 660. 


746 White copper, how pre- Zarrarx, a calx of cobalt, deſcribed, 


parcd, 1157. 


839 Account of the diſtillatiou 
of nitrous acid by clay, &c. 737 
His new chemical nomenclature, 


1561. | | 
Wilſon's experiments on phoſphori, 


1086. | 


an improvement in chemical veſ- Winch's method of purifying ether, 


1294. 


Weigleb's experiments on fluor acid, Zinc and iron, the only metals diſ- 


ſolved by vitriolic acid, 337 Of 
their precipitation by one another, 
347 Precipitates nickel, 358 


Cannot precipitate cobalt, 36r 


Forms white vitriol with the vi- 
triolic acid, 707 Combined with 


the nitrous acid, 767 With the 
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marine acid, 820 Volatilized by 
it, ib, With acid of arſenic, g5r 


Cannot eaſily be combined with 


iron, 1162 Its combination with 
copper, 1154 The metal i 

cularly treated of, 1240 Defla- 
grates violently in a ſtrong heat, 
ih. Sublimes into flowers, 1241 
Dr Lewis's method of reducing 
them, 1242 Oil ſuppoſed te be 
obtained ſrom them by Homberg, 
1243 The miſtake diſcovered by 
Neumann, ib. Another oil by Mr 
Hellot, capable of diſſolving gold 
and filvex leaf, 1244 Combina- 
tion of zinc with other metals, 
1245 Its combination with gold 
a proper material for ſpecula, 
1246 lts deflagration with other 


metals, 1247 Cannot be united 
with ſulphur, 1248 Nitre alka- 


lyſed by its flowers, 1249 Unites 


readily with platina, 1342. 


CHEMNITZ, 


i 


10 f 
= Brandenbargh, in 1522. 


0 


C H ZE 
CHEMNITZ, (Martin) a famous Lutheran divine, 


the diſciple of Melancthon, was born at Britzen in 
He was employed in ſeveral 


important negociations by the princes of the ſame 


communion; and died ia 1589. His principal work 
is the Examen of the Council of Trent, in Latin. 
CHEMOSH, See CuAuos. 
CHEMOSIS, a diſeaſe of the eyes, proceeding from 


an inflammation ; wherein the white of the cye ſwells 
above the black, and overtops it to ſuch a degree, 


that there appears a ſort of gap betweenthem. Others 
define it to be an clcvation of the membrane which 
ſarrounds the eye, and is called the white; being an 
aſſection of the eye, like white-fleſh. 

CHENOPODIUM, Goost-roor, or Wild Grach: 


A . of the digynia order, belonging to the pen- 
tan 


ria claſs of plants; and in the natural method 


ranking under the 20th order Holoracee, The calyx 
is pentaphyllous and pentagonal; no corolla; one 


ſeed lenticular, ſuperior. There are 18 ſpecies, 13 of 
which are natives of Britain, The moſt remarkable are 
the following: 1, The bonus henricus, or common En- 


lil; mercury, found growing naturally in ſhady lanes 


in many places in Britain. It has large triangular, ar- 
row-pointed, entire leaves ; upright, thick, ſtriated 
ſtalks garniſhed with triangular leaves, and terminated 
by cloſe ſpikes of apetalous yellowiſh-green flowers 
in June and July, which are ſucceeded by ripe ſeeds 
in Auguſt, 2. The ſcoparia, belvidere, or annual 
mock-cypreſs, which is of a beautiful pyramidal 
form reſembling a young cypreſs tree. 3. The bo- 
trys, or oak of Jeruſalem. 4. The ambroſoides, or 
oak of Cappadocia, All theſe are very eaſily pro- 
pa ated from ſceds; and will thrive beſt in a rich 
ight earth. Moſt of the ſpecies have an aromatic 


ſmell. A ſpecies which grows near the Mediter- 


rancan is uſed by the Egyptians in ſallads, on ac- 
count of its ſaltiſh aromatic taſte. From the ſame 
plant kelp is made in other countries. — The firſt ſpe- 
cies, or Engliſh Ys was formerly uſed as ſpi- 
nach; but is now diſuſed, as being greatly inferior 
to that herb. As an article of the materia medica, it 


is ranked among the emollient herbs, but rarely made 


uſe of in practice. The leaves are applied by the 


common people for healing flight wounds, cleanſing 


old ulcers, and other like purpoſes. The roots are 


given to ſheep that have a congh, Goats and ſheep 


are not fond of the herb; cows, horſcs, and ſwine, 


refuſe it. The ſecond ſpecies, or belvidere, is a plant 


much eſteemed in China. The following are the 
properties attributed to it in the Chineſe Herbal, 
After having ſaid that it is about the end of March or 
beginning of April that the belvidere ſprings up from 
the earth; that its ſackers or ſhoots riſe to the height 
of eight or nine inches, in ſhape of a child's fiſt half 


ſhut; that it afterwards extends itſelf, and ſends forth 


a number of branches loaded with leaves like thoſe of 
flax; and that, as it grows, its branches arrange them- 
ſelves naturally in the form of a beautiful pyramid ; 
it adds, that its leaves, yet tender, abound with juice, 
and have a very agreeable taſte; that it may be eaten 
as a ſallad with vinegar, to which a little ginger has 
been added; that being prepared like other leguminous 
plants, and baked oa meat, it gives it an agreeable 


and pleaſing flavour: that, when in its ſull beauty, its 
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leaves become hari and uxfit for the table; but that Chepelio 


nonriſhment is then found in its root, Which ſerves as a 


reſource in times of famine and ſcarchy. When the Cherl 
belvidere has attained to its natural ſize, the Chineſe 


ſeparate its principal ſtalk from the reſt, and put it 
into a ley of aſhes, which cleans and ſoftens it, and 
ſrees it from all impuritics of the bark. After this 
bath, it is expoſed to the ſun; and when dry it js 
baked and ſeaſoned. With regard to the root, which 
has ſomething of a violet-colour, they ſtrip off the ſkin 
by filaments, which may be boiled and eaten: but 
what is particularly fought after, is the root itſelf ; of 
which, when reduced to powder, they collect only 
what remains in the bottom of the veſſcl, and form it 
into ſmall loaves that are baked by being held over 


the ſteam of boiling water. People of a delicate taſte 


will ſcarcely be tempted to admit this diſh at their 
tables; but is it not uſeful to point out to the poor 
peaſants, that in caſes of neceſſity, they may always 
have recourſe, without danger, to this ruſtic focd ? In 
ſach caſes, they will be indebied to the Chineſe for 
having made the firſt trial, which, for the moſt part is, 
dangerous. The Chineſe Herbal cites the example of 
four mountaineers, who having lived on nothing but 
the leaves, roots, and ſtalks, of the belvidere, with 
which their country abounded, had nevertheleſs en- 
joy ed perfect health to a very great age. | 

CHEPELIO, an iſland in the bay of Panama and 
province of Darien, in South America, ſituated about 
three leagues from the city of Panama, which it ſup- 
plies with proviſions, W. Long. $1. N. Lat. g. 


CHEPSTOW, a market town of Monmouthſhire 


in England, ſeated on the river Wye near its mouth, 
in W. Long. 2. 40. N. Lat. 51. 40. | 


CHEQ, or CnERIT, the prince of Mecca, who is, 


as it were, high prieſt of the Jaw, and ſovereign pon- 

tiff of all the Mahometans of whatever ſect or country 

they be. Sce CALI RH. . 
The grand ſignior, ſophis, moguls, Khans of Tar- 


tary, &c. ſend him yearly preſents, eſpecially tapeſtry 
to cover Mahomet's tomb withal, together with a ſump— 


tuous tent for himſelf, and vaſt ſums of money to pro- 
vide for all the pilgrims during the 17 days of their de- 
vot ion. | „ 0 | 

CHERASCO, a ſtrong and conſiderable town of 
Italy, in Piedmont, and capital of a territory of the 


ſame name, with a ſtrong citadel, belonging to the 
king of Sardinia, where he retired in 1706, during 


the ſiege of Turin, It is ſeated at the confluence of 


the rivers Sturia and Tanaro, upon a mountain, E. 


Long. 7. 55. N. Lat. 44. 35. 


CHERBURG, a ſea-port town of France, in Nor- 


mandy, with a harbour and Auguſtine abbey, It is 
remarkable for the ſea-fight between the Engliſh and 
French fleets in 1692, when the latter were beat, ard 
upwards of twenty of their men of war burnt near 
Cape la Hogne. The Britiſh landed here in Auguſt 


1758, and took the town, with the hips in the baſon, 


demoliſhed the fortifications, and ruined the other 
works which had been long carried on for enlarging 
the harbour and rendering it more ſafe and conveni- 
ent. Within theſe few years it has been attempted 
again to improve the harbour, and rebuild the works; 
but after conſiderable progreſs had been made, a preat 
part of them ſuddenly gave way, and the enterpriſe it 


ure, 


Cherem 


hermes. 


— ;ſpecies of annihilation, 


Nate 


ex TIIyIII. 


uſcs. 
the Lord, of all that he hath of man and beaſt, and 


in uſe among the Jews, . 
CHERESOUL, or CHAHRZ UT, a town of Turkey 


c H E 

is chonght will not be again reſumed. E. Long 1. 38. 
N. Lat. 49. 38. | 
CHEREM, among the Jews, is uſed to ſignify a 


Sec ANNIHILATION, 

The Hebrew word cherem, ſigniſies properly to de- 
flroy, extermiuate, devote, or anathematiſc. 

CHEREM is likewiſe ſumetimes taken for that which 
is coalecrated, vowed, or offered to the Lord, ſo that 
it may no longer be employed in common or profane 
No devoted thing that a man ſhall devote unto 


of the ficld of his poſſeſſion, ſhould be ſold or redeemed; 
every devoted thing is moſt holy to the Lord : none 


devoted, which ſhall be devoted of men, ſhall be re- 


deemed, but ſhall ſurely be put to death, There are 
ſome who aſlert that the perſons thus devoted were 
pur to death; whereof Jephtha's daughter is a me- 
morable example. Judges xi. 29. &, | 

CHEREM is alſo uſed for a kind of excommunication 
See NIDDUI. 


in Aſia, capital of Curdiſtan, and the ſeat of a begler- 
beg. E. Long. 45. 15. N. Lat. 35. 0. 
CHERILUS, of Samos, a Greek poet, flouriſhed 
479 years before Chriſt. 
by the Athenians over Xerxes, and was rewarded 
with a piece of gold for every verſe, His poem had 


afterwards the honour of being rehearſed yeariy with 


the works of Homer. 


CHERLERIA, in botany: a genus of the trigy- 


nia order, belonging to the decandria claſs of plants; 
and in the natural method ranking under the 22d or- 
der, Caryophyllex, The calyx is pentaphyllous ; there 


are five nectaria, bifid, and petal-like; the antheræ 


altcrnately barren; the capſule is trilocular and three- 
valved. 

CHERLESQUIOR, in Turkiſh affairs, denotes a 
licutenant-general of the grand ſignior's armies. 


CHERMES, in zoology, a genus of inſets belong- 


ing to the order of inſecta hemiptera, The roſtrum 


is ſituated on the breaſt; the feelers are longer than the 


thorax; the four wings are deflected; the thorax is 


gibbous; and the feet are of the jumping kind. There 


are 17 ſpecies; and the trivial names are taken ſrom 
the plants which they frequent, as the Chermes gra- 
minis, or graſs-bug ; the chermes ulmi, or elm-bug, 


&ec. The chermes ficus, or fig-tree bug, one of the lar- 


peſt of the genus, 1s-brown above and greeniſh beneath. 
The antennæ, likewiſe brown, are large, hairy, and 
one third longer than the thorax. The feet are yel- 
lowiſh; the wings large, twice the length of the ab- 
domen. They are placed fo as to form together an 
acute roof, 'The membrane of which they conſiſt 1s 


thin and very tranſparent; but they have brown veins, 


ſtrongly marked, eſpecially towards the extremity. 
The roſtram of this chermes is black, and takes its riſe 
from the lower part of the thorax, between the firſt 
and ſecond pair of feet, It is an inſect to be met 
with in great nambers upon the fig-tree. The larva 
has ſix feet, It is like the inſect, when provided 
with wings. Its form is oblong, and its motion flow, 

The chryſalis differs from it by two flat buds that 
ſpring from the thorax and incloſe the wings, after- 


wards ſeen in the perfect inſet. Theſe chryſalids 


are frequently met wih on plants; and the two 
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plates of their thorax give them a broad uncouth ap- Chermes 


pearance and a heavy look. 
lids are going io be metamorphoſed, they remain mo- 
tionleſs under ſome leaves which they fix themſelves 
upon. Their ſkin then divides upon the head and 
thorzx, and the perfect inſet comes forth with his 
wings, leaving the ſpoil of his chryſalis open and rent 


anteriorly upon the leaf. Theſe kind of ſlonghs are 


often found beneath the leaves of the fig-tree, The 
perfect inſect is furniſhed with four wings, large in 


proportion to its body, veined, and placed in the 


forum of a roof; and with them it flies. It has, more- 


over, the faculty of leaping pretty briſkly, by means of 
its hinder-legs, which play like a ſpring. When it is 
attempted to catch the chermes, it makes its eſcape 
rather by leaping than flying. Some of thoſe inſects 


have a man&euvyre worthy of notice, Several ſpecics 


are provided at the extremity of their body with a 


{mall ſharp-pointed implement, but which lies con- 


cealed, and that they draw out in order to depoſit: 
their eggs, by making a puncture in the plant that 
ſuits them, By this method the fir-tree chermes pro- 
duces thar enormous ſcaly protuberance that is to be 


found at the ſummit of the branches of that tree, and 
which is formed by the extravaſation of the juices oc- 


caſioned by the punctures. The young larvz ſhelter 


themſelves in cells contained in the tumor, The white 
down, under which the larva of the pine-chermes is 
found, ſeems to be produced much in the ſame manner. 
That of the box-tree chermes produces no tubercula 
like thoſe ; but its punctures make the leaves of that 
tree bend and grow hollow in the ſhape of a cap, which 
by the union of thoſe inflected leaves produces at the 
extremity of the branches a kind of knobs, in which 


the larvæ of that inſect find ſhelter, The box-chermes, 
as well as ſome others, has yet another peculiarity, 
which is, that the larva and its chryſalis eject at the 


anus a white ſweet-taſted matter, that ſoftens under 
the touch, and is not unlike manna. This ſubſtance is 
found in ſmall white grains within the balls formed by 


the box - leaves, and a ſtring of the ſame matter is often- 


ſeen depending from the anus of the inſect, 
CatRmes Mineral, See KERMES.. 
CHERRY-1$SLAND, an iſland in the northern ocean, 


lying between Norway and Greenland, in E. Long. 


20. 5. N. Lat. 75. o. ” 
 CHERRY-Tree, in botany, Sec PRUNUSs, 


CHERSO, an iſland in the gulph of Venice, with 
a town of the ſame name near Croatia, belonging to 
The air is good, but the ſoil ſtony ; 


the Venelians. 
however, it abounds in wine, cattle, oil, and excel- 
lent honey. E. Long. 15. 5, N. Lat. 45.8. 


CHERSONESUS, among modern peopraphers, 
the ſame with a peninſula; or a continent almoſt en- 
compaſſed round with the ſea, only joining io the main 


land by a narrow neck or iſthmus, The words is 
Greek, yepooreo ©; of yepo1e, land, and ne, i/land ; 
which ſignifies the ſame, In ancient peopraphy, 


it was applied to ſeveral peninſulas; as the Cherſo- 
ne ſus Aurea, Cimbrica, Taurica, and Thracia, now 


thought to be Malacca, 
Romania. 

CHERT, PETROSILEx, Lapis Corneus, the Horn- 
ſlein of the Germans; a ſpecies of ſtone claſſed by 
It is of a coar- 


Jotland, Crim Tartary, and 


When the little chryſa- 


ſer 


cle. 2 


' 
Cherub. 


as ſynonymous to the face of an ox. 
in Syriac and Chaldee, ſignifies to f or plow, which 


| known to mankind. 


CHE 
ſer textare than the common flint, as well as ſofter ; 
for which reaſons it is not capable of ſuch a fine po- 
lih. It is ſemitranſparent at the edges, or when bro- 
ken into very thin pieces. It is found of different 
colours, viz. white, whitiſh yellow, fleſh-coloured, and 
greeniſh. According to Mr Kirwan, it runs in veivs 
through rocks, from whence its name is derived; its 
ſpecific gravity being from 2590 to 2700. In the fire 
it Whitens and decrepitates like ſilex, but is generally 
fuſible per /e, Mineral alkali does not totally diſſolve 
it in the dry way, but borax and microcoſmic ſalt do 
ſo without efferveſcence. Its appearance is duller and 


| leſs tranſparent than common flint. The reddiſh pe- 


troſilex, uſed in the count de Lauragais's porcelain 
manufactory, and there called fe/d-ſpat, contained 72 


per cent. of ſilex, 22 of argill, and 6 of calcareous carth. 


Cronſtedt obſerves that there are not as yet any 


certain characters known by which the cherts and 


jaſpers may be diſtinguiſhed from one another, though 
they can eaſily be ſo by light; the cherts appearing 
of a fine ſparkling texture when broken ; but the jaſper 
being grained, dull, and opaque, and having the ap- 


pearance of a dry clay. The chert is alſo found form- 
ing larger or ſmaller veins, or in nodules like kernels 


in rocks; whereas the jaſper, on the contrary, ſome- 


times conſtitutes the principal part of the higheſt and 
The chert is likewiſe 


moſt extended mountains. 
ſound plentifully in the neighbourhood of ſcaly lime- 
ſtone, as flints are in the ſtrata of chalk. | 
The connection between theſe bodies is not yet diſ- 
covered; but it is impoſſible to eſtabliſh any eſſential 


difference between them, from the circumſtance of 


flints and agates being generally found in ſingle, looſe, 


and irregular nodules, and hardly in rocks like the 


chert: for near Conſtantinople the agate (tone runs in 


a vein acroſs the rock, of the ſame hardneſs, and as fine 
and tranſparent, as thoſe agates found in round nodules 


at Deux Ponts _ | Fog 
_ CHERTZEY, a market town of Surrey in England, 
about ſeven miles weſt from Kingſton upon Thames. 
W. Long. 30'. N. Lat. 51. 25. : Bo 
CHERUB, (plural, CERUEINH); a celeſtial ſpirit, 
which in the hierarchy is placed next to the ſeraphim. 
Sce HIERARGCHY. . 3 
The term cherub, in Hebrew, is ſometimes taken for 
a calf or ox. Ezekiel ſets down the face of a cherub 
The word cherub, 


is the proper work of oxen, Cherub alſo ſignifies 
ſtrong and powerful. Grotius ſays, that the Cherubim 


were figures much like that of a calf, Bochart thinks 


likewiſe, that the cherubim were more like to the 
figure of an ox than to any thing beſides; and Spencer 
is of the ſame opinion. Laſtly, St John, in the Re- 
velations, calls cherubim beaſts. 
cherubim were extraordinary creatures of a figure un- 
Clemens of Alexandria be- 
lieves, that the Egyptians imitated the cherubim of 
the Hebrews in the repreſentations of their ſphinxes 
and their hieroglyphical animals. All the ſeveral de- 
ſcriptions which the- ſcripture gives us of cherubim 
differ from one another; but all agree in repreſenting 
them as a figure compoſed of various creatures, as a 
man, an ox, an caple, and a lion. Such were the 
cherubim deſcribed by Ezekiel, Thoſe which Iſaiah 
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ſaw, and are called ſeraphim by him, had the figure Cherei 


oſephus ſays the 
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of a man with fix wings ; with two whereof they co- 


3 | 
vered their faces, with two mere they covered their Cheſclden, 
feet, and with the two others they flew, Thoſe which TY 


Solomon placed in the temple of Jeruſalem are ſuppo- 
ſcd to have becn nearly of the ſame form, Thoſe which 
St John deſctibes in the Revelations were all eyes be- 
fore and behind, and had each (x wings. The firſt 
was in the form of a lion, the ſecond in that of a calf, 
the third of a man, and the fourth of an cagle. 
The figure of the cherubim was not always uniform, 
ſince they are differenily deſcribed in the ſhapes of 


men, cagles, oxen, lions, and in a compoſition of all 
' theſe figures put together. 


Moſes likewiſe calls theſe 
ſy mbolicalor hicroglyphical repreſentations, which were 
embroidered on the veils of the tabernacle, cherubim of 
coltly work, Such were the ſymbolical figures which 
the Egyptians placed at the gates of their temples and 
the images of the generality of their gods, which were 
commonly nothing but ſtatues compoſed of men and 
animals. | 

CHERVIL, in botany. See CH =RoPHYLLIUM, 

CHESAPEAK, in America, one of the largeſt 
bays in the known world. lis entrance is between 
Cape Charles and Cape Henry in Virginia, 12 miles 
wide; aud it extends 270 miles to the northward, 
dividing Virginia and Maryland. Through this ex- 


rent it is from 7 to 18 miles broad, and gencrally about 


9 fathoms deep; affording mauy commodions har- 
bours, and a ſafe and eaſy navigation. It receives the 
waters of the Suſquehannah, Patomack, Rappahan- 


nock, York, and James rivers, which are all large and 


navigable. 

CHESELDEN (William), an eminent anatomiſt and 
ſurgeon, was born at Burrow on the Hill, in the county of 
Leiceſter, England, deſcended from an ancient family 
in the county of Rutland, whoſe arms and pedigree 


are in Wright's © Hiſtory of Rutland.”” He received 


the rudiments of his profeſſional ſkill at Leiceſter ; 
and married Deborah Knight, a citizen's daughter, 
by whom he had one daughter, Williamina Deborah. 
In 1713 he publithed his Anatomy of the Human 
Body, one volume, 8vo; and in 1723, A Treatiſe on 
the High Operation for the Stone, He was one of 
the earlieſt of his profeſſion who contributed by his 
writings to raiſe it to its preſent eminence. In the 
beginning of 1736, he was thus honourably mention- 
ed by Mr Pope: © As ſoon as I had ſent my lait 
letter, I received a moſt kind one from you, ex- 
preſſing great pain for my late illneſs at Mr Cheſel- 
den's. I conclude you was eaſed of that friendly ap- 


prehenſion in a few days after you had diſpatched 


your's, for mine muſt have rezched you then. 1 won- 


dered a little at your quzre, Who Cheſelden was? It 
ſhows that the irueſt merit does not travel ſo far any 


way as on the wings of poctry: he is the moſt noted 
and moſt deſerving man in the whole profeſſion of 


chirurgery ; and has ſaved the lives of thouſands by 


his manner of cutting for the ſtone.” He appears to 
have been on terms of the moſt intimate friendſhip 
with Mr Pope, who frequently in his Letters to Mr 
Richardſon, talks of dining with Mr Cheſelden, who 
then lived in or near Queen Square, In February 


1737, Mr Cheſelden was appointed ſurgeon to Chel- 


Hoſ- 
pital 


ſea hoſpital, As a governor of the Foundling 


Cheſhire 
j 


Cheſuut. 
—— 


Namptwitch, &c. 
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ſpital, he ſent a benefaction of 50 1. to that charity, 
May 7, 1751, iacloſcd in a paper with the following 
lines: | 


*Tis what the happy to th' unhappy owe; 
For what man gives, the gods by him beſtow. PoE. 


He died at Bath, April 11, 1752, of a diſorder ari- 
ſing from drinking ale after cating hot buns. Findin 
himſelf uneaſy, he ſent for a phylician, who adviſed 
vomiting immediately ; and if the advice had been 
taken, it was thought his life might have been ſaved. 
By his direction, he was buricd at Chelſea. 
CHESHIRE, a maritime county of England, 
bounded vy Lancaſhire on the north; Shropſhire and 
part of Flintſhire, on the ſouth ; Derbyſhire and Staf- 
fordſhire, on the eaſt and ſouth-eaſt ; and Denbigh- 
ſhire and part of Flintſhire, on the weſt and north-Weſt. 


It extends in length about 44 miles, in breadth 25; 


and is ſuppoſed to contain 125,000 inhabitants. Both 
the air and foil in general are good, In many places 
of the country are peat-molles, in which are often 
found trunks of fir-trees, ſometimes ſeveral feet under 
ground, that are uſed by the inhabitants both for fuel 
and candles. Here alſo are many lakes and pools well 
ſtored with fiſh : beſides the rivers Merſce, Weaver, 
and Dee, which laſt falls into a creck of the Iriſh ſca 
near Cheſter. This county allo abounds with wood : 
but what it is chiefly remarkable for, is its cheeſe, 


which has a peculiar flavour, generally thought not to 


be inferior to any in Europe; (ſee CHEESE). The 
principal towns are, Cheſter the capital, Cholmondely, 

William the Conqueror erected this county into a 
palatinate, or county-palatine, in favour of his nephew 
Hugh Lupus, to whom he granted the ſame ſovereign- 


ty and juriſdiction in it that he himſelf had in the reſt 


of the illand. 
Cheſter enjoyed ſovereign juriſdiction within its own 
precincts; and that in ſo high a degree, that the earls 
held parliaments, conſiſting of their barons and tenants, 
which were not bound by the acts of the Engliſh par- 


liament : but this exorbitant power of the palatinates 


was at laſt reduced by Henry VIII.; however, all 
caſes and crimes, except thoſe of error, foreign-plea, 
forcign-voucher, and high-treaſon, are ſtill heard and 
determined within the ſhire. The earls were ancient- 
ly ſuperiors of the whole county, and all the land- 
holders were mediately or immediately their vaſſals, 
and under the like ſovereign allegiance to them as 
they were to the kings of England; but the earldom 
was united to the crown by Edward III. fince which 
time, the eldeſt ſons of kings of England have always 
been earls of Cheſter, as well as princes of Wales. 
Cheſhire ſends four members to parliament ; two for 
the county, and two for. the capital. | 
CHESNE (Andrew da), ſtyled the father of French 
hiſtory, was born in 1584. He wrote, 1. A hiſtory 
of the popes. 2. An hiſtory of England. 3. An in- 
quiry into the antiquities of the towns of France. 4. 
An hiſtory of the cardinals. $5. A bibliotheca of the 
athors who have written the hiſtory aud topogra- 
phy of France, &c. He was cruſhed to death by a 
cart, in going from Paris to his country-houſe at Ver- 
ricre, 11 1640, | 
CHESNU T-TREE. 
Vor. IV. 
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By virtue of this grant, the town of 
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CHESS, an ingenious game performed with diffe- 


Cheſs. 


rent picces of woud, on a board divided into 64 ſquares = —w— 


or houſes ; in which chance has fo ſmall a ſhare, that 
it may be doubted whether a perſon ever loſt a game 
but by his own fault, | 

Each gameitcr has cight dignified pieces, viz. a 
King, a queen, two biſhops, two Knights, and two 
rooks, allo eight pawns: all which, tor diſtinction's 
ſake, are painted of two different colours, as white 
and black. | | 

As to their diſpoſition on the board, the white king 


is to be placed on the fourth black houſe from the 


corner of the board, in the firſt and lower rank; and 
the black king is to be placed ou the fourth white houſe 
on the oppolite, or adverſary's end of the board, The 
queens arc to be placed next to the kings, on houſes 
of their own colour. Next to the King and queen, 
on cach hand, place the two bithops; next to them, 
the two knights; and laſt of all, on the corners of the 
board,. the two rovks. As to the pawns, they are 
placed, without diſtinction, on the ſecond rank of the 
houſe, one before cach of the digniticd pieces. 

Having thus diſpoſed the men, the onſet is com- 
monly begun by the pawns, which march ſtraight for- 


ward in their own tile, one houſe at a time, except 


the firſt move, when it can advance two houſes, but 
never moves backwards: the manner of their taking 

the adverſary's men is ſide-ways, in the next houſe 
forwards; where having captivated the enemy, they 
move forward as before. The rook gocs forward or 


croſs-ways through the whole file, and back again. 
The knight ſkips backward and forward to the next 
houſe, ſave one, of a different colour, with a ſidling 


march, or a ſlope, and thus kills his enemies that fall 
in his way, or guards his friends that may be expoſed 
on that ſide. The biſhop walks always in the ſame 
colour of the field that he is placed in at firſt, forward 
and backward, aſlope, or diagonally, as far as he liſts. 
The queen's walk is more univerſal, as ſhe takes all 


the ſteps of the before mentioned pieces, excepting. 


that of the knight; and as to the king's motion, it is 
one houſe at a time, and that, cither forward, back- 
ward, ſloping, or ſide-Ways. | 

As to the value of the different picces, next to the 


king is the queen, after her the rooks, then the bi- - 


ſhops, and laſt of the dignified picces comes the knight. 
The difference of the worth of pawns, is not ſo great 
as that of noblemen ; only, it muſt be obſerved, that 
the king's biſhop's pawn is the beſt in the field, and 
therefore the ſkilful gameſter will be careful of him. 


It ovght alſo to be obſerved, that whereas any man 


may be taken, when he falls within the reach of any 


of the adverſary's pieces, it is otherwiſe with the King, 
who, in ſuch a caſe, is only to be {aluted with the 


word check, warning him of his danger, out of which 
it is abſolutely neceſſary that he move; and, if it fo 
happen that he cannot move Without expoling himſelf 
to the like inconyeniency, it 1s check-mate, and the 
game is loſt. The rules of the game are, 

1. In order to begin the game, the pawns muſt be 
moved before the pieces, and afterwards ihe pieces muſt 
be brought out to ſupport them. 
and biſhop's pawns, ſhould be moved firſt, that the game 
may be well opened; the picces muſt not be played 


out carly in the game, becauſe the player may thereby 


4 M loſe 


The king's, qucen's 
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| Ulcleſs 
checks ſhould alſo be avoided, unleſs ſome advantage 
is to be gained by them, becauſe the move may be loit, 
if the adverſary can cithertake or drive the piece away. 

2. If the game is crowded, the player will meet with 
obſtructions in moving his pieces; for which reaſon he 
ſhould exchange pieces or pawns, and caſtle (à) his 


| King as ſoon as it is convenient, endeayouring at the 


ſame time to crowd the adverſary's game, which may 
be done by attacking his pieces with the pawns, if the 
adverſary ſhould move his pieces out too ſoon. 

2. The men ſhould be fo guarded by one another, 
that if a man ſhould be 5 the player may have it in 
his power to take one of the adverſary's in return; and 
if he can take a ſuperior piece in licu of that which 
he loſt, it would be an advantage, and diſtreſs the 
adverſary. 5 | 

4. The adverſary's king ſhould never be attacked 
Without a force ſufficient; and if the player's king 
ſhould be attacked without having it in his power to 
attack the adverſary's, he ſhould offer to make an ex- 
change of pieces, which may cauſe the adverſary to loſe 
a move. : | 

5, The board ſhould be looked over with attention, 
and the men reconnoitred, ſo as to be aware of any 
ſtroke that the adverſary might attempt in conſequence 
of his laſt move. 
ward as poſlible, the player has a proſpect of ſucceſs, 
he ſhould not fail doing it, and even facritice a piece 
or two to accompliſh his end. 

6, No man thould be played till the board is tho- 
roughly examined, that the player might defend hin- 
ſelf againſt any move the adverſary has in view ; nei- 
ther ſhould any attack be made till the conſequences 
of the adverſary's next move are conſidered; and when 
an attack may with ſafety be made, it ſhould be pur- 
fred without catching at any bait that might be thrown 
out in order for the adverſary to gain a move, and 
thereby cauſe the deſign to milcarry. 

7. The queen ſhould never ſtand in ſuch a manner 
before the king, that theadverſary, by bringing arook 
or biſhop, could check the king if ſhe were not there; 

as it might be the loſs of the queen. 5 | 
8. Theadverſary's knight ſhould never be ſuffered to 
check the king and queen, or king and rook, or queen 
and rook, or the two rooks at the ſame time; cſpe- 
_ cially if the knight is properly guarded : becauſe, in 
the two firſt caſes, the king being forced to go out of 


check, the queen or the rook mult be loſt; and in the 


two laſt caſes a rook muſt be loſt at leaſt for a worſe 
iece. 

: 9. The player ſhould take care that no guarded 

pawn of the adverſary's fork two of his pieces. 

10. As ſoon as the kings have caſtled on different 
ſides of the board, the pawns on that fide of the board 
ſhould be advanced upon the adverſary's king, and the 
pieces, eſpecially thequeen and rook, ſhould be brought 
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Cheſs, loſe his moves: but above all, the game ſhould be well 
—— arranged before the queen is played ont. 


If, by counting as many moves for- 


order to win the game. 
er brings his King oppoſite to the adverſary's with on- 


CHE 


to ſupport them ; and the three pawns belonging to 
the king that 1s caſtled muſt not be moved. | 

I1. The more moves a player can have as it were in 
ambuſcade, the better; that is to ſay, the queen, biſhop, 
or rook, 15 to be placed behind a pawn or a piece, in 
ſuch a poſition as that upon playing that pawn or piece 
a check is diſcovered upon the adverſary's king, by 
wert means a piece or ſome advantage is oftcn 
gained. 

12. An inferior piece ſhould never be guarded 
with a ſuperior, when a pawn would anſwer the ſame 
purpoſe; for this reaſon, the ſuperior piece may re- 
main out of play ; neither ſhould a pawn be guarded 
with a piece when a pawn would do as well. 

13. A well ſupported pawn that is paſſed often coſts 
the adverſary a piece; and when a pawn or any other 
advantage is gained without endangering the loſs of 


the move, the player ſhould make as frequent exchanges 


of pieces as he can. The advantage of a paſſed pawn 
is this: for cxample, if the player and his adverſary 


have each threc pawns upon the board, and no piece, 


and the player has one of his pawns on one ſide of the 
board, and the other two on the other fide, and the 


adverſary's three pawns are oppoſite to the player's 
two pawns, he ſhould march with his king as ſoon as 


he can, and take the adyerſary's pawns: If the ad- 
verſary goes with his king wh 

er ſhould go on to queen with his ſingle pawns; and 
then if the adverſary goes to hinder him, he ſhould 


take the adverſary's pawns, and move the others to 
queen (B). T7 


14. When the game is near finiſhed, cach party 


having only three or four pawns on each ſide of the 
board, the kings muſt endeavour to gain the move in 
For inſtance, when the play- 


ly one ſquare between, he will gain the move. 

15. If the adverſary has his king and one pawn on 
the board, and the player has only his king, he cannot 
loſe the game, provided he brings his king oppoſite to 
the adverſary's, when the adverſary is directly before 
or on one fide of his pawn, and there is only one 


ſquare between the kings. 


16. If the adverſary has a biſhop and one pawn on 


the rook's line, and this biſhop is not of the colour 


that commands the corner ſquare the pawn 1s going to, 
and the player has only his king, if he can get into 
that corner, he cannot loſe; but, on the contrary, 
may win by a ſtale (c). 

I 7. Ii the player has greatly the diſadvantage of the 
game, having only his queen left in play, and his king 
happens to be in a poſition to win, as aboyemention- 
ed, he ſhould keep giving check to the adverſary's 


king, always taking care not to check him where he 


can interpoſe any of his picces that make the ſtale; 
by fo doing he will at laſt force the adverſary to take 
his queen, and then he will win the game by being in 
a ſtale-mate, 85 | 

18, The 


(a) Caſtle his king, is to cover the king with a caſtle ; which is done by a certain move which each player 


has a right to whenever he thinks proper. 


(8) To gien, is to make a queen ; that is, to move a pawn into the adverſary's back row, which is the 


rule at this game whe: the original one is loſt. 


(c) When the king is blocked up ſo as to have no move at all, 


pport them, the play- 


Chefs, 
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18. The player ſhould never cover a check with a 


piece that 3 pawn puſhed upon it may take, for fear 


of getting only the pawn in exchange for the picce, 
19. A player ſhould never crowd his adverſary up 
with pcices, for fear of giving a ſtalc-mate inadver- 


tently, but always ſhould leave room for his king to 


move. | 

By way of corroborating what has been already ſaid 
with reſpect to this game, it is neceſlary to warn a 
player againſt playing a timid game. He ſhould never 
be too much afraid of loſing a rook for an inferior 
piece ; becauſe although a rook is a better piece than 
any other except the queen, it ſeldom comes into play 
to be of any great uſe till at the end of the game; for 
which reaſon it is often better to have an inferior piece 
in play, than a ſuperior one to ſtand ſtill, or moving to 
no great purpoſe. If a piece is moved, and is imme- 
diately drove away by a pawn, it may be reckoned a 
bad move, becauſe the adverſary gains a double ad- 
vantage ever the player, in adyancing at the ſame time 
the other is made to retire ; although the firſt move 
may not ſeem of conſequence between equal players, 
yet a move or two more Joſt after the firſt makes the 
game ſcarcely to be recovered. | 

There never wants for a variety at this game, pro- 


vided the pieces have been brought out regular ; but 


if otherwiſe, it often happens that a player has ſcarce 
any thing to play. 1 ] 
Many indifferent players think nothing of the pawns, 
whereas three pawns together are ſtrong ; but four, 
which conſtitute a ſquare, with the aſſiſtance of other 
pieces, well managed, make an invincible ſtrength, and 
in all probability may produce a queen when very much 
wanted. It is true, that two pawns with a 3 be- 
tween are no better than one; and if there ſhould be 
three over each other in a line, the game cannot be in 
a worſe way. This ſhows that the pawns are of great 
conſequence, provided they are kept cloſe together. 

Some middling players are very apt to ritk loſing 
the game in order to recover a piece: this is a miſtake; 
for it is much better to give up a piece and attack the 
enemy in another quarter; by ſo doing, the player 
has a chance of ſnatching a pawn or two from, or 
gaining ſome advantage over, the adverſary, whilſt his 
attention is taken up in purſuing this piece. 

If the queen and another piece are attacked at” the 
ſame time, and that by removing the queen the piece 
maſt be loſt ; provided two picces can he gained in 
exchange for the queen, the queen ſhould be given up, 
it being rhe difference of three pieces, and conſequently 
more than the value of the queen. By loſing the 
queen, the game is not thrown into that diſorder which 
it would otherwiſe have been : in this caſe it would 
be judicions to give the queen for cven a piece, or a 
pawu or two; it being well known among good players, 
that he who begins the attack, and cannot maintain it, 
being oblized to retire, generally loſes the game. 

A player ſhould never be fond of changing without 
reaſon, becauſe the adverſary, if he is à good player, 
will ruin his ſituation, and gain a conſiderable advan- 
tage over him, But rather than loſe a move, when a 
player is ſtronger than the adverſary, it is good play 
to change, for he thereby increaſes his ſtrengtb. 
When the game is ilmoſt drawn to a concluſion, 
the player ſhould recollect that his king is a capital 


N 
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piece, and conſequently ſhould keep him in motion; 


Cheſs, 


by ſo doing he generally gets the move, and often the 


game. gs 

As the queen, rook, and biſhop, operate at a di- 
ſtance, it is not raked necellary in the attack to have 
them near the adverſary's king. 


If a man can be taken with different pieces, the 


player ſhould take his time, and conſider which of 


tholc pieces is the beſt to take it with. 

If a piece can be taken almoſt at any time, the 
player ſhould not be in a hurry about it, but try to 
make a good move elſewhere beſore he takes it. | 

A player ſhould be cautious how he takes his ad- 
verſary's pawn with his king, as it often happens to 
be a ſafe - guard to it. | . 

After all that has been ſaid, it is ſtill neceſſary for 
us to adviſe thoſe who would play well at this game, 
to be very cool and attentive to the matter in queſtion : 
for it is impoſſible that any perſon in the univerſe can 
be capable of playing at cheſs if their thoughts are 
employed elſewhere. The laws at this game are, 

1. If a player touches his man, he muſt play it, and 
if he quits it, he cannot recal it. TY: 

2. If by miſtake or otherwiſe a falſe move is play ed, 
and the adverſary takes no notice of it till he hath 
played his next move, it cannot be recalled by either 
of the parties. | 

3. If a player miſplaces the men, and he plays two 
moves, it 1s at the option of the adyerſary to permit 
him to begin the game or not. | 
4. If the adverſary plays or diſcovers a check to a 
player's king, and gives no notice of it, the player 
may let him ſtand ſtill till he does, | 

5. After the king is moved, a player cannot caſtle, 

Saraſin has an expreſs treatiſe on the different opi- 
nions of the original of the Latin ſchacchi, whence the 
French ethecs, and our ches, is formed. Menage is 
alſo very full on the ſame head. Leunclavius take it 
to come from Uſ/coches, famous Turkith robbers: P. 
Sirmond, from the German /cachhe, theft; and that 
from calculus. He takes cheſi to be the ſame with the 


ludus latrunculorum of the Romans, but miſtakenly. 


This opinion is countenanced by Voſſius and Salma- 
ſius, who derive the word from calculus, as uſed for 


latrunculus, G. Toloſanus derives it from the Hebrew 


ſeach, vallavit et mat mortuus ; whence check and checks 
mate, Fabricius ſays, a celebrated Perſian aſtronomer, 
one Schatrenſcha, invented the game of cheſs ; and 
gave it his own name, which it ſtill bears in that 
country. Nicod derives it from /checque, or xequr, a 
Mooriſh word for lord, king, and prince, 


mat, in that language, ſignifies the king is dead. The 
opinion of Nicod and Bochart, which is likcwiſe that 
of Scriverius, appears the moſt probable, 

Mr Twiſs mentions a ſmall treatiſe on chefs, writ- 
ten, as he ſuppoſes, about 400 ycars ago; at the cud of 
which is a repreſentation of a round cheſs-board, with 
directions for placing the men upon it. In this the 
knight can cover the 64 ſquares on the board at as 
many moves. The board is divided into theſe 64 parts 
by four concentric circles, having an empty ſpace in 
the middle; and each of theſe is divided into 16 parts, 
Number 1 is placed in the ontermoſt circle; number 
2 in the third circle counting inwards, in the diyiſion to 

4 M 2 the 


Bochart 
adds, that /cach is originally Perſian; and that ſcach- 


CHE TY CHE 


the right hand of the former; number 3 is placed in 


cc outcrmolſt circle, in the diviſion to the right hand 


of 2; 4 in the third circle counting inwards to the 
.right hand of three ; and thus alternately from the 
firit to the third, and from the third tothe firſt circle, 
till the round is completed by 16 on the third circle to 
the left hand of 1. Number 17 is then placed on the 
diviſion of the ianermoſt circle to the right hand of 1; 
13 on the ſecond circle counting inwards, to the right 
hand of 17; and thus alternately from the fourth to 
the ſecond, and from the ſecond to the fourth circles, 
until the round is completed by 32, directly below 
number 1. Number 33 then is placed on the third 
circle directly to the right hand of number 2; 34 on 
the fourth circle, to the right hand of 4; and thus al- 
ternately between the third and fourth circles, until 
the round is again completed by 43 on the fourth cir- 
cle, directly below number 33. The numbers are now 
placed in a retrograde faſhion ; 50 on the outer circle 
in that diviſion immediately to the right hand of 1 ; 
51 on the third circle, to he left hand of 2, and di- 
rectly below number 32; 52 is then placed on the 
outer circle, immediately on the left hand of 1: 53 
on the third circle directly to the left hand of 16 ; and 
thus alternately on the firit and third circles, until the 
laſt round is completed by 64 between the numbers 3 
and 5. On this round cheſs-board, ſuppoſing the black 
king to be placed in number 43 on the fourth circle, the 

ucen ſtands on number 17 at his left hand; the bi- 
2 in 33 and 2; the knights 18 and 47; the caſtles 


in 3 and 50; the pawns on 19, 4, 49, 64, and 46, 51 


32, 1. The white king will then ſtand in 25, oppoſite 


the black queen ; the white queen in 40 oppolite to 


the black King, and ſo on. In playing on a board of 


this kind, it will be found that the power of the caſtle 


is double to that in the common game, and that of the 
biſhop only one half ; the former having 16 ſquares to 


range in, and the laſt only four. The king can caſtle. 


only one way; and it is very difficult to bring the game 
0 4 concluſion. To | | 

With regard to the origin of the game at cheſs, we 
are mach in the dark, Though it came to us from 
the Saracens, it is by no means probable that they 
were the original inventors of it. According to ſome 
it was invented by the celebrated Grecian hero Dio- 
medes. Others ſay, that two Grecian brothers, Ledo 
and Tyrrheno, were the inventors ; and that being 
much preſſed with hunger, they ſough to alleviate the 
pain by this amuſement. It is certain, however, that 
it is a game of very ancient ſtanding, and in former ages 
has been very faſhionable in every part of Europe; 
though in this country it is not very common, probably 
on account of the intenſe application of thought requi- 
red to play at it. It has long been a favourite of the 
Icclanders and other northern people. There is little 
difference between their game and ours, 


The game of cheſs has been generally practiſed by 


the greateſt warriors and generals ; and ſome have even 
ſuppoſed that it was neceſſary fora military man to be 
well ſkilled in this game. It isa game which has ſome- 
thing in it peculiarly intereſting. We read that Tamer- 
lane was a great cheſs-player, and was engaged in a game 
during the very time of the deciſive battle with Bajazet 
the Turkiſh emperor, who was defeated and taken pri- 


that it was on the point of being carried by aſſault. 


Erneſt of Branſwic, his fellow-priſoner. After a 


but ſet at liberty after five years confinement. 


paſled his life in one continual round of diſaſters. His 


caſc deſperate, he diſpached an officer to the fort of 


cheſs with an a/faqui or prieſt, Juzaf begged hard for 


animous clection of Juzaf to the crown. 


ſoner. It is alſo related of Al Amin the Khalif of Bag- Che, 
dad, that he was engaged at cheſs with his frecdman 
Kuthar at the time when Al Mamun's forces Fete car- 
ry ing on the ſiege of that city with ſo much vigour 


Dr Hyde quotes an Arabic hiſtory of the Saracens, in 
which the khalif is ſaid to have cried out when warned 
of his danger, Let me alone, for I ſee check-mateagainſt 
Kuthar ! We are told that Charles I. was at cheſs 
when news were brought of the final intention of the 
Scots to ſell him to the Engliſh ; but ſo little was be 
diſcompoſed by this alarming intelligence, that he 
continued his game with the utmoſt compoſure ; ſo 
that no perſon could have known that the letter he 
recebvel had given him information of any thing re- 
markable. King John was playing at cheſs when the 
deputics from Rouen came to acquaint him that their 
city was bclicged by Philip Auguſtus ; but he would 
not hear them until he had finiſhed his game. 

The following remarkable anecdote we have from 
Dr Robertſon 1n his Hiſtory of Charles V. John 
Frederic, clector of Saxony, having been taken pri- 
ſoner by Charles, was condemned to death. The 
decree was intimated to him while at cheſs with 


ſhort panſe, and making ſome reflections on the 
irregularity and injuſtice of the emperor's proceed- 
ings, he turned to his antagoniſt, whom he challcn- 
ged to finiſh the game. He played with his uſual in- 
genuity and attention; and having beat Erneſt, expreſ- 
ſed all the ſatisfaction that is commonly felt on gain- 
ing ſuch victories. He was not, however, put to death, 


In the Chronicle of the Mooriſh kings of Granada we 
find it related, chat in 1296, Mehemed Balba ſeized up- 
on the crown in prejudice of his elder brother, and 


wars with Caſtile were invariably unſucceſsful ; and his 
dcath was occaſioned by a poiſoned veſt. Finding his 


Salobrena to put his brother Juzaf to death, leſt that 
prince's adherents ſhould form any obſtacle to his ſon's 
ſucceſſion. The alcayde found the prince playing at 


two hours reſpite, which was denied him; at laſt with 
great reluctance the officer permitted him to finith the 
game ; but before it was finiſhed a meſſenger arrived 
with the news of the death of Mehemed, and the un- 


We have a curious anecdote of Ferrand count of 
Flanders ; who having been accuſtomed to amuſe him- 
felf at cheſs with his wife, and being conſtantly beaten 
by her, a mutua! hatred took place ; which came to 
ſuch an height, that when the count was taken pri- 
ſoner at the battle of Bovines, ſhe ſuffered him to re- 
main a long time in priſon thongh ſhe could caſily 
have procured his relcaſc. | 

The game of cheſs has undergone conliderable vari- 
ations ſince it was firſt invented. We have it on good 
authority, that among the caſtern nations, the piece 
now called the guees was formerly called the vizir or 
king's miniſter, and that the powers of the queen her- 
ſclf were but very ſmall. The cheſs-boards uſed by 
Tamerlane were larger, and contained many more 

tquares, 


Cheſs, 


, Cheſt. 


This, like the former, died with its inventor, 


king, an 


CHE 


ſquares, than thoſe at preſent in uſe. Carrera invented 
two new pieces to be added to the eight commonly in 
aſe.” On of theſe, which he calls campionue, is placed 
between the King's knight and caſtle; the other, named 
Centaur, between the queen's knight and caſtle, has 
the move of the biſhop and Knight united, This in- 
vention, however, did not ſurvive its author. In an- 
other of this kind, the two additional pieces are called 
the centurion and decurion ; the former, ſituated between 
the king and his biſhop, in its move the ſame with 


that of the queen, but only for two g wo ; the latter 


moves as the biſhop, but only one ſquare at a on 

he 
cheſs-board of Tamerlane was a parallclogram, having 
eleven ſquares one way ahd twelve the other. In the 
Memoirs of the late Marſhal Keith, we find it related, 
that he invented an amuſement ſomething {ſimilar to 
that of cheſs, with which the king of Pruſſia was 
highly entertained. Several thouſand ſmall ſtatues 
were caſt by a founder ; and theſe were ranged oppo- 
ſite to each other as if they had been drawn up in an 
army ; making the different moyements with them as 


in real ſervice in the field. | 


A very complicated kind of game at cheſs was in- 
vented by the late duke of Rutland. Ar this the 
board has 14 ſquares in breadth and 10 in height, 
which make in all 140 houſes : and there are 14 pawns 
on each ſide, which may move either one, two, or three 
ſquares the firſt time. The other pieces were the king, 
queen, two biſhops, two Knights, a crowned caſtle 
uniting the move of the king and caſtle, and a com- 
mon caſtle, On the other ſide of the king was a con- 


culhiue, whoſe move united that of thecaſtle and knight, 


two biſhops, a ſingle knight, a crowned caſtle, and a 
common one. In this game the pawns are of very 


little uſe ; and by the extent of the board, the knights 


loſe much of their value, which conſequently renders 


the game more defective and leſs intereſting than the 
counmon one. | 
There is an amuſing variety at the game of cheſs, 


in which the king with eight pawns engages the whole 
ſet, by being allowed to make two moves for every 
one of his adverſary. In this he is almoſt certain of 


coming off victorious ; as he can make his firſt move 


into check, and the ſecond out of it. Thus he can 
take the queen when ſhe ſtands immediately before her 
then retreat; for he cannot remain in 
check. He cannot be check-mared unleſs his adver- 


ſary has preſerved his queen and both caſtles. 


Cness-Trees, taquets d'aniure; two pieces of wood 
bolted perpendicularly, one on the ſtarboard, and an- 
other on the larboard, ſide of the ſhip. They are uſed 


to confine the clue, or lower corners of the main- ſail; 


for which purpoſe there is a hole in the upper part, 
through which the rope paſſes that uſually extends the 
clue of the ſail to windward. See Tack. 

The cheſs- trees are commonly placed as far before 


the main-maſt as the length of the main- beam. 


_ CHEST, in commerce, a kind of mcaſure, contain- 
ing an uncertain quantity of ſeveral commodities. 

A cheſt of ſugar, v. g. contains from ten to fifteen 
hundred weight; a cheſt of glaſs, from two hundred 
to three hundred feet: of Caſtile ſoap, from two and 


an half to three hundred weight; of indigo, from one 


1 


and an half to two hundred weight, five ſcore to the Cheſt 


CHE 


hundred. | 

CEST, or Thorax, See AN ATOM, Part IV. 

CHESTER, commonly called We/t-Cheſter, to diſ- 
tinguiſh it from many other Cheſters in the kingdom; 
che capital of Cheſhire, in England. It is a very an- 
cient city, ſuppoſed to have been founded by the Ro- 
mans; and plainly appears to have been a Roman ſta- 
tion by the many antiquities which have been and are 
ſtill diſcovered in and about the town. It was among 
the laſt places the Romans quitted ; and here the Bri- 
tons maintained their liberty long after the Saxons had 
got poſſeſſion of the reſt of their country. At preſent 
it is a large well-built wealthy city, and carries on a 
conſiderable trade, Mr Pennant calls it a city without 
parallel, on account of the ſingular ſtruQture of the 
four principal ſtreets. They are as if excavated out 
of the earth, and ſunk many feet beneath the ſurface ; 
the carriages drive far bencath thelevel of the kitchens 
on a line with ranges of ſhops. The houſes are moſtly 
of wood, with galleries, piazzas, and covered walls 
hefore them ; by which not only the ſhops, but thoſe 
who are walking about the town, are ſo hid, that one 
would imagine there were ſcarce any inhabitants in it, 
though it is very populous. But though by this con- 
trivance ſuch as walk the ſtreets are ſcreened from 
rain, &c. yet the ſhops are thereby rendered dark and 
inconvenient. The back courts of all the houſes are 
on a level with the ground ; but to go into any of the 


four principal ſtreets, it is neceſſary to deſcend a flight 


of {ſeveral ſteps. _ 

Cheſter is a biſhop's ſee. It was anciently part 
of the dioceſe of Litchfield ; one of whoſe biſhops 
removing the ſcat of his ſee hither in the year 
1075, occaſioned his ſucceſlors to be frequently 
ſtyled biſhops of Cheſter, But it was not erected in- 


to a diſtin biſhopric until the general diſlolution 


of monaſteries, when king Henery VIII. in the 
year 1541, raiſcd it to this dignity, and allotted the 
church of the abbey of St Werburgh for the cathedral, 
ſtyling it the cathedral church of Chrift and the bleſſed 


Virgin; adding the biſhopric to the province of Can- 


terbury: but ſoon after he disjoined it from Canter- 
bury, and added it to the province of York. When 
this abbey was diſſol ved, its revenues were valued at 
L. Ico3 : 5: 11. This dioceſe contains the entire 
counties of Cheſter and Lancaſter, part of the countics 
of Weſtmoreland, Cumberland, and Yorkſhire, two 
chapelries in Denbyſhire, and five pariſhes in Flint- 
ſhire ; amounting in all to 256 pariſhes, of which 101 
are impropriations. This biſhopric js valued in the 
King's books at L.420: 1; 8, and is computed to be 
worth annually L.2700; the clergy's tenth amounting 
to L435: 12: 0. To this cathedral belong a dean, 
two archdeacons, a chancellor, a treaſurer, ſix pre- 
bendaries, and other inferior officers and ſervants, W. 
Long. 3. o. N. Lat. 53. 12. | 
CnesrER-le-Street, the Cuneaceſtre of the Saxons: a 
ſmall thoroughfare town between Newcaſtle and Dur- 
ham, with a good church and fine ſpire. In the 
Saxon times this place was greatly reſpected on ac- 
count of the relics of St Cuthbert, depoſited here by 
biſhop Eardulf, for fear of the Danes, who at that 
time (about 884) ravaged the country, His ſhrine 
| | | | became 


ter 


[ 
Chevoit. 
— nn 


CHE 
King 
Athelſton, on his expedition to Scotland, paid it a 
vilit, to obtain, by enterceſſion of the ſaint, ſucceſs on 
his arms ; beſtowed a multitude of gifts on the church ; 
and directed, in caſc he died in his enterprize, that his 
body ſhould be enterred there. At the time that 
this place was honoured with the remains of St Cuth- 
bert, the biſnopric of Lindesfarn was removed here, 
and endowed with all the lands between the Tyne and 
the Were, the preſent county of Durham. It was 
ſtyled St Cuthbert's patrimony. The inhabitants had 
great privileges, and always thought themſelves exempt 
trom all military duty, except that of defending the 
body of their ſaint, Cheſter- le- ſtreet may be con- 
ſidered as the parent of the ſee of Durham; for when 
the relics were removed there, the ſce in 995 followed 
them. Tanner ſays, that probably a chapter of monks, 
or rather ſecular canons, attended the body at this 


place from its firſt arrival ; bat biſhop Beke, in 1286, 


_ and capital of a county of that name. 
the Delaware; and has a fine capacious harbour, ad- 


N, Lat. 


in honour of the ſaint, made the church collegiate, 
and cſtabliſhed here a dean and ſuitable eccleſiaſtics; 
and, among other privileges, gives the dean a right of 
fiſhing on the Were, and the tythe of fiſh, | 
New CHESTER, a town in the ſtate of Pennſylvania, 
It is ſeated on 


mitting veſſels of any burden, W. Long. 74. 7. 
40. 15. 
CHESTERFIELD, a market town of Derbyſhire 
in England, pleaſantly ſituated on a hill between two 
ſmall rivers. It has the title of an earldom ; and a 
conſiderable market for corn, lead, and other country 
commodities. The houſes are, for the moſt part, built 


ol rough ſtone, and covered with ſlate, W. Long, 1.25. 


N. Lat. 33. 0. | 
CHESTERFIELD (Earl of). See STANHOPE. 
CHEVAL de rr1sE, a large piece of timber picr- 


ced, and traverſed with wooden ſpikes, armed or 


pointed with iron, five or fix feet long. See Plate 


CXXXVI. 


The term is French and properly ſignifies a Frie/- 
land horſe ; as having been firſt invented in that coun- 
try.—It is alſo called a Turnpike or Turniquet, 

Its uſe is to defend a paſſage, ſtop a breach, or make 
a retrenchment to ſtop the cavalry. It js ſometimes 
alſo mounted on wheels, with artificial fires, to roll 
down in an aſſault. Errard obſerves, that the prince 
of Orange uſed to incloſe his camp with chevars de 
Friſe, placing them one over another, 

CHEVALER, in the manege, is ſaid of a horſe, 


when, in paflaging upon a walk or trot, his off ſore- 


leg crolles or overlaps the near ſorc- leg every ſecond 
motion. = 

CHEVALIER, a French term, ordinarily ſignify ing 
a KNIGHT. The word is formed of the French che- 
val, % horſe ;*” and the barbarous Latin cavallus. 
It is uſed, in heraldry, io ſignify any cavalier, or 
horſeman armed at all points; by the Romans called 
cataphrattus eques : now out of uſe, and only to be ſeen 
in coat armour. | 

CHEVAUX dz Frrse. Sce ChEVAL de Friſe. 

CHEVIN, a name uſed in ſome parts of England 
for the Chus. 

CHEVIOT (or TivioTt) His, run from north to 


ſouth through Cumberland ; and were formerly the 


2 
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New Cheſ- became afterwards an object of great devotion, 


CHE 


borders or boundaries between England and Scotland, Cheviſance 


where many a bloody battle has been fought between 

the two nations; one of which is recorded in the bal- 

lad of Chevy-chaſe. Theſe hills are the firſt land diſ- 

1 wg by ſailors in coming from the caſt into Scot- 
nd. 

CHEVISANCE, in law, denotes an agreement or 
compoſition, as an end or order {ct down between a 
creditor and his debtor, &c. In the ſtatutes, this 
word 1s moſt commonly uſed for an uniawful bargain 
or contract, 

CHEVREAU 


Urban), a learned writer, born at 
Lundun in 1613. 


e diſtinguiſhed himſelf in his youth 


by his knowledge of the belles lettres ; and became ſe- 


cretary of ſtate to queen Chriſtina of Sweden. Seve- 
ral German princes invited him to their courts ; and 
Charles-Lewis, the elector palatine, retained him un- 
der the title of counſellor. After the death of that 
prince, he returned to France, and became preceptor 
to the duke of Maine. At length retiring to Lundun, 
he died there in 1701, aged 88. He was the author 


of ſeveral books; and amongſt others, of au Univeſal 


Hiſtory, which has been often reprinted, | 
CHEVRON, or CHEVERoON, in heraldry. See 
HERALDRY. 


CHEWING-z4LLs, a kind of balls made of aſafoe- 


tida, liver of antimony, bay-wood, juniper-wood, and 
pellitory of Spain ; which being dried in the ſun, and 
wrapped in a linen cloth, are tied to the bit of the 
bridle for the horſe to chew; they create an appetite ; 
andit is ſaid, that balls of Venice-treacle may be uſed 
inthe ſame manner with good ſucceſs, 
 CHEYKS. Sce BENOGAL, no 17, | 
CHEYNE (Dr George), a phylician of great learn- 


ing and abilities, born in Scotland in 1671, and edu- 


cated at Edinburgh under the great Dr Pitcairn. He 
paſſed his youth in cloſe ſtudy, and with great tem- 
perance : but coming to ſettle at London, when about 
30, and finding the younger gentry and free-livers to 


| be the moſt eaſy of acceſs and moſt ſuſceptible of 


friendſhip, he changed on a ſudden his former manner 
of living in order to force a trade, having obſerved 
this method to ſucceed with ſome others. The con- 
ſequence was, that he grew daily in bulk, and in in- 
timacy with his pay acquaintance ; ſwelling to ſuch an 
enormous ſize, that he exceeded 32 ſtone Weight; and 
he was forced to have the whole fide of his chariot 


made open to receive him into it; he grew ſhort- 


breathed, lethargic, nervous, and ſcorbntic ; fo that 
his life became an intolerable burden. In this deplo- 
rable condition, after having tried all the power of 
medicine in vain, he reſolved to try a milk and vege- 
table dict; the good effects of Which quickly appear- 
ed. 
covered his ſtrength, activity, and cheerfulneſs, with 
the perfect uſc of all his faculties. In ſhort, by a re- 
gular adherence to this regimen, he lived to a mature 
period, dying at Bath in 1742, aged 72. He wrote ſe- 
veral treatiſes that were well received ; particularly, 
« An Eſſay on Health and Long Life; and «© The 
Engliſh Malady, or a Treatiſe of Nervous Diſeaſes;“ 
both the reſult of his own experience, 
had great reputation in his own time, both as a prac- 


titioner andas a writer; and moſt of his pieces paſſed 


thro' ſeveral editions. He is to be ranked among thoſe 
| __ phyſicians 


His ſize was reduced almoſt a third; and he re- 


In ſhort, he 


| 
Cheyue. 


CHI 


Chiabrera phyſicians who have accounted for the operations of 


4 


medicines and the morbid alterations which take place 


Chiavenna. in the human body upon mechanical principles. A 


capulco. 


the ſame name, with a biſhop's ſee. 


ſpirit of piety and of beneyolence, and an ardent zeal 
for the intereſts of virtue, are predominant throughout 
his writings. An amiable candour and ingenuouſneſs 
arc alſo ditcernible, and which led him to retract with 
readineſs whatever appcared to him to be cenſurable iu 
what he had formerly advanced. Some of the meta- 


phy ical notions which he has introduced into his 


books, may, perhaps, juſtly be thought fancitul and 
ill-grounded ; but there is an agreeable vivacity in his 


productions, together with much openneſs and frank- 


neſs, and in general great perfpicuity. 

CHIABRERA (Gabricl), c{tcemed the Pindar of 
Italy, was born at Savona in 1552, and went to ſtudy 
at Rome. The Italian princes, and Urban VIII. gave 
him public marks of their efleem. He wrote a great 
number of poems; but his lyric verſes are moſt admi- 
red. He died at Savona in 1638, aged 86. 

CHIAN EARTH, in pharmacy, one of the medici- 


nal carths of the ancients, the name of which is pre- 


ſerved in the catalogues of the materia medica, but of 


which nothing more than the name has been known 


for many ages in the ſhops. 

It is a very denſe and compact earth ; and is ſent 
hither in ſmall flat pieces from the ifland of Chios, in 
which it is found in great plenty at this time, It 
ſtands recommended to us as an aſtringent. They tell 
us, it is the greateſt of all coſmetics ; and that it gives a 
whiteneſs and ſmoothneſs to the ſkin, and prevents 
wrinkles, beyond any of the other ſubſtances that have 
been celebrated for the ſame purpoſes. . 

CHIAOUs, a word in the original Turkiſh, ſignify- 


ing „envoys, are officers to the number of five or tix 
hundred in the grand ſignior's court, under the com- 


mand of a chiaous baſchi. They frequently mect in 
the grand viſir's palace, that they may be in readi- 


neſs to exccute his orders, and carry his diſpatches in- 


to all the provinces of the empire. The chiaous baſ- 
chi aſſiſts at the divan, and introduces thoſe who have 
buſineſs there, 5 | 

CHIAPA, the capital of a province of the ſame 
name in Mexico, ſituated about 300 miles eaſt of A- 
W. Long. 98. o. N. Lat. 16. 30. 
 Cniaea el Real, a town of Mexico, in a province of 
Its principal 
trade conſiſts in chocolate-nuts, cotton, and ſugar. W. 
Long. 98. 35. N. Lat. 16. 20. 

Charas de los Indos, a large and rich town of 
North America, in Mexico, and in a province of 
the ſame name. The governor and moſt of the in- 
habirants are originally Americans. W. Long. 98. 5. 
N. Lat. 15. 6. | 

- CHIARI (Joſeph), a celebrated Italian painter, was 
the diſciple of Carlo Maratti; and adorned che church- 
es and palaces of Rome with a great number of finc 
paintings, He died of an apoplexy in 1727, aged 73. 

CHlaki, a town of Italy, in the province of Breſcia, 
and territory of Venice, 7 miles welt of Breſcia, and 
27 eat of Milan. Here the Inperialiſts gained a vic» 
tory over the French in 1701. E. Long. 18. 18. 
N. Lat. 45+ 30. | 

CHIARO-5sctv zo, ce Craro-Obſturn. 

CHIAVENNA, a handſome, populons, and large 
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is a fine ſtone piazza built by biſhop Read. 


CHI 
town of Swiſſcrland, in the country of the Griſons, 
It is a trading place, eſpecially in wine and delicate 
fruits. The governor's palace and the churches are 
very magnificent, and the inhabitants are Roman Ca- 
tholics. It is ſeated near the lake Como. E. Long. 
9. 29. N. Lat. 46. 15. | 
CHIAUSI, among the Turks, officers employed in 
exccuting the vizirs, baſlaws, and other great men: 
the orders for doing this, the grand fignior ſends 
them wrapped up in a black cloth ; on the reception 
of which, they immediately perform their office. 
CHICANE, or CHICANERY, in law, an abuſe of 
judiciary proceeding, tending to delay the cauſe, to 
puzzle the judge, or impoſe upon the parties. 
CHICANE, in the ſchools, is applied to vain ſo— 
phiſms, diſtinctions, and ſubtleties, which protract diſ- 
putes, and obſcure the truth. | 
CHICHESTER, the capital city of the county of Suſ- 
ſex in England, was built by Ciſſa, the 2d king of the 
South Saxons, and by him called Ciſſan Caefter, It is 
ſurrounded with a wall, which has four gates, anſwer- 
ing to the four cardinal points ; from which run two 
ſtreets, that croſs one another in the middle and form 
a ſquare, where the market is kept, and where there 
The ſpace 
between the weſt and ſouth gates is taken up with the 
cathedral church and the bithop's palace. It has five 
pariſh-churches ; and is ſeated on the little river La- 
vant, which waſhes it on all ſides except the north. 


This city would have been in a much more flouriſhing 


Chiauſi 


| 
Chick. 
— — 


condition if it had been built by the ſea- ſide; how- 


ever, the inhabitants have endeavoured to ſupply this 
defect in ſome mcaſure, by cutting a canal from the 
city down into the bay. "The principal manufactures 
of the town are malt and needles. The market of Chi- 
cheſter is noted for fiſh, wheat, barley, malt, and oats ; 
the fineſt lobſters in England are bred in the Lavant; 
and it is obſervable, that this river, unlike moſt others, 
is very low in winter, but in ſummer often overflows 
its banks. Chicheſter is a city and county of itſelf; 


it is governed by a mayor, recorder, aldermen, common- 


council without limitation, and four juſtices of the 
pcace choſen out of the aldermen; and it ſends two 
members to parliament. It is a biſhop's ſce. The 
cathedral church was anciently dedicated to St Peter. 
It was new built by Radulph, the twenty-fifth bi- 
ſhop ; but being deſtroyed by fire, it was again built 


by Seffridus II. the twenty-ninth biſhop. This ſee 


hath yielded to the church two ſaints, and to the na- 
tion three Jord chancellors, two almoners, and one 
chancellor to the univerſity of Oxford, Anciently 
the biſhops of Chicheſter were confeſſors to the queens 
of England. This dioceſe contains the whole of the 
county of Suſſex (excepting 22 pariſhes, peculiars of 
the archbiſhop of Canterbury), wherein are 250 pa- 
riſhes, whereof 112 are impropriated. It hath two 
archdeacons, viz. of Chicheſter and Lewes; is valued 
in the King's books at L.677 : 1 : 3, and is computed 
to be worth annually L. 2600. The tenths of the 
whole clergy is L. 287: 2: 03. To the cathedral be- 
long a biſhop, a dean, two archdeacons, a treaſurer, a 
chancellor, thirty-two prebendaries, a chanter, twelve 
vicars-coral, and other officers. W. Long. 50. N. 
Lat. 50. 50. 

CHICK, or ChickEx, in zoology, denotes the 


young 


Chick- 
weed 
Chigi. 
— — 


common hen. 


CHI 
young of the gallinaceous order of birds, eſpeciall/ the 
Sec PHASIANUS. 

Cuici-WWeed, in botany. Sce ALSINE. | 

CHickkEwn-Pox. See (Index ſubjoined ty) MeDICINE. 

CHICK LING-rPz4, in botany, a name given to the 
LATHYKUS. 

CHICUITOS, a province of South America, in the 
government of Santo-Cruz de la Sierra, The chief 
riches conſiſt of honey and wax; and the original in- 
habitants are very voluptuous, yct very warlikc. They 
maintained bloody wars with the Spaniards till 1690; 
ſince which, ſome of them have become Chriſtians, It 
is bounded by la Plata on the N. E. and by Chili on 


the W. | 


CHEF TAIN, denotes the captain or chief of any | 


CHIDLEY, or Cy1» LEY, a market-town of De- 


vonſhire, ſituated in W. Long. 4. o. N. Lat. 51. o. 
CIF, a term ſignifying the head or principal part 
of a thing or perſon. Thus we ſay, the chief of a 
party, the chict of a family, &c. The word is formed 
of the French chef, © head; of the Greek a, ca- 
put, © hend; though Menage derives it from the Ita- 
lian caps, formed of the Latin caprrt. : 
CHigy, in heraldry, is that which takes up all the 
upper part of the eſcutcheon from fide to fide, and re- 
preſents a man's head, In chief, imports ſomething 
borne in the chief part or top of the eſcutcheon. 


claſs, family, or body of men. Thus the chieftains or 
chiefs of the Highland clans, were the principal noble- 
men or gentlemen of their reſpective clans. See CLans. 
CHIELEFA, a ſtrong town of Turkey in Europe, 
in the Morca, It was — by the Venetians in 1685; 
but aſter that the Turks retook it, with all the Mo- 
rea. E. Long. 22. 21. N. Lat. 26. 56. 
CHIGI (Fabio), or Pope Alexander VII. was 
born at Sienna in 1599. His family finding him a 
hopeful youth, ſcut him early to Rome, where he ſoon 
engaged in a friendſhip with the marquis Pallavicini, 
who recommended him ſo effectually to Pope Urban 
VIII. that he procured him the poſt of Inquiſitor at 
Malta. He was ſent vice-legate to Ferrara, and af- 
terward nuncio into Germany: there he had an op- 
portunity of diſplaying his intriguing genius ; for he 
was mediator at Munſter, in the long conference held 
to conclude a peace with Spain. Cardinal Mazarin 
had ſome reſentment againſt Chigi, who was ſoon af- 
ter made a cardinal and ſecretary of ſtate by Inno- 
cent X. but his reſentment was ſacrificed to political 
views. In 1655, when a pope was to be choſen, Car- 
dinal Sacchetti, Mazarin's great friend, finding it was 
impoſſible for him to he raiſed into St Peter's chair 
becauſe of the powerful oppoſition made by the Spa- 
niſh faction, delired Cardinal Mazarin to conſent to 
Chigi's exaltation. His requeſt was granted, and he 


Was elected pope by the votes of all the 64 cardinals 


who were in the conclave : an unanimity of which 


there are but few inſtances in the election of popes, 
He ſhowed uncommon humility at his election, and at 
firſt forbade all his relations to come to Rome with- 
out his leave; but he ſoon became more favourable to 
his nephews, and loaded them with favours. It is aſ- 


| ſerted that he had once a mind to turn Proteſtant. 


did not approve. of the crucl perſecutions of the Wal- 


The news-papers in Holland beſtowed great enco- 
miums upon him ; and acquainted the world, that he 
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the article PER x10. | 


CHI 


denſcs in Piedmont. There is a volume of his poems 


extant, 
ſation of learned men, He was extremely fond of 
ſtately buildings: the grand plan of the college Della 
Saſfieuaa, which he finiſhed, and adorned with a fine 
library, remains a proof of his taſte in architecture, 
He dicd in 1667. 

CHILBLAIN, /pernis), in medicine, a tumour 
affecting the feet and hands; accompanied with an in- 
flammation, pains, and ſometimes an ulcer or ſolution 
of continuity: in which caſe it takes the denomiia- 
tion of chaps on the hands, and of #/bes on the heels, 


He loved the Belles-Lettres, and the conver- 


Ehilblam 


Children, 
— 


Chilblain is compounded of chill and blain; g. d. a blain 


or ſore contracted by cold. Fer is the Latin name 


adopted by phyſicians ; and is derived by Voſſius from 


perna ée a gammon of bacon,“ on account of ſome re- 


ſemblance, Chap alludes to gate, both in found and 
appearance. Kibes, in welch &4ibws, may be derived 
from the German erben, “ to cut;” the ſkin, when 


broke, appearing like a cut. 


Chilhlains are occaſioned by exceſſive cold ſtopping 
the motion of the blood in the capillary arteries. Sce 


_ CHILD, a term of relation to parent. Sec PARENT 
and CHILDREN, | | | 

Bartholine, Pare, Licctus, and many other writers, 
give an account of a petrified child, which has ſeemed 
wholly incredible to ſome people. The child, how- 
ever, which they deſcribe, is ſtill in being; and is kept 
as a great rarity in the king of Denmark's muſeum 
at Copenhagen. The woman who was big with this, 


lived at Sens in Champaign in the year 1582; it was 


cat out of her belly, and was univerſally ſuppoſed to 
have lain there about 20 years. That it is a real hu- 


man foetus, and not artificial, is evident to the eyes of 


any obſerver; and the upper part of it, when exami- 
ned, is found to be of a ſubſtance reſembling the gyp- 
ſum, or ſtone whereof they make the plaſter of Pa- 
ris: the lower part is much harder; the thighs and 


buttocks being a perfect ſtone of a reddiſh colour, and 


as hard as common quary-ſtone : the grain and ſur- 


face of this part appears exactly like that of the cal- 


culi, or ſtones taken out of human bladders: and the 
whole ſubſtance examined ever ſo nearly, and felt 
cver ſo carefully, appears to be abſolute ſtone. 
was carricd from Sens to Paris, and there purchaſed 
by a goldſmith of Venice; and Frederic III. king of 
Denmark, purchaſed it of this man at Venice for a very 
large ſum, and added it to his collection of rarities, 
 Cunyp-Bed, 
CurlD-Birth, 


| Scc Mipwireky. 
Cub: Hit, a power to take a fine of a bond-wo- 


It 


man unlawfully gotten with child, that is, without con- 


ſent of her lord. Every reputed father of a baſe child 


got within the manor of Writtel in Eſſex, in Eng- 

land, pays to the lord a fine of 38. 4d. ; where, it ſeems, 

child-wit extends to free as well as bond-women. 
CHILDERMAS-payr, or Inxnocext's Day, an an- 


niverſary held by the church of Enpland on the 23th 


of December, in commemoration of the children of 
Bethlehem maſſacred by order of Herod. 
CEILDREN, the plural of CHIID. 
Mr Derham computes, that marriages, one with 
another, produce four children, not only in England, 
but in other parts allo. — 


In 


CHI 


named Pichi, who of three wives had 150 children; 
and that, being ſent ambaſſador to the pope and the 
emperor, he had 43 of his ſons in his retinue. In a 
monument in the church yard of St Innocent, at Pa- 
ris, erected to a woman who died at 88 years of age, 
it is recorded, that ſhe might have ſeen 288 children 
directly iſſued from her. This exceeds what Hakewell 
relates of Mrs Honeywood, a gentlewoman of Kent, 
in England born in the year 1527, and married at 16 to 
her only huſband R. Honeywood, of Charing, Eſq ; 
and died in her 93d year. She had 16 ch//dren of her 
own body ; of which three died young, and a fourth 
had no iflue : yet her grandchildren, in the ſecond ge- 
neration, amounted to 114; in the third, to 228; 
though in the fourth, they fell to 9. The whole num- 
ber ſhe might have ſeen in her life-time, being 367. 
16+114+2284+9=367. So that ſhe could fay the 
ſame as the diſtich does of one of the Dalburg's fa- 
mily at Baſil: on " 
I 2 | 
Mater ait nate dic nate filia natam, 


Ut moneat, nate, plangere, filiolam. 
Management of CHILDREN See INFANT, 
Overlaying of CHILDREN, is a misfortune that fre- 

quently happens; to prevent which, the Florentines 


have contrived an inſtrument called arcuccio. See Ak- 


_ cvccio. 
CHILDREN are, in law, a man's iſſue begotten on 
his wife. As to legitimate children, ſee BASTARD. 
For the legal duties of parents to their children, 
ſce the articles Pa RENT and BASTARD, | 
As to the duties of children to their parents, they 
ariſe from a principle of natural juſtice and retribu- 
tion. For to thoſe who gave us exiſtence, we natu- 
rally owe ſubjection and obedience during our mino- 
rity, and honour and reverence ever after : they who 
protected the weakneſs of our infancy, are intitlcd to 
our protection in the infirmity of their age ; they 
who by ſuſtenance and education have enabled their 
offspring to proſper, ought, in return, to be ſupported 
by that offspring, in caſe they ſtand in need of afliſl- 
ance. Upon this principle proceed all the duties of 
children to their parents, which are enjoined by poſi- 
tive laws. And the Athenian laws carried this prin- 
ciple into practice with a*ſcrupulous kind of nicety : 
obliging all children to provide for their father when 
fallen into poverty; with an exception to ſpurious 
children, to thoſe whoſe chaſtity had been proſtituted 
with conſent of their father, and to thoſe whom he 
had not put in any way of gaining a livelihood. The 
legiſlature, ſays baron Monteſquien, conſidered, that, 
in the firſt caſe, the father, being uncertain, had ren- 
dered the natural obligation precarious ; that, in the 
fecond caſe, he had ſullied the life he had given, and 
done his children the greateſt of injuries, in depri- 
ving them of their reputation; and that, in the third 
caſe, he had rendered their life (ſo far as in him lay) 
an inſupportable burden, by furniſhing them with no 
means of ſubſiſtence. 
Our laws agree with thoſe of Athens, with regard 
to the firſt only of theſe particulars, the caſe of ſpu- 
rious iſſue. In the other caſes, the law does not hold 
3 INE — 
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children. In the genealogical hiſtory of Tuſcany, wrote by 
wy Gamarini, mention is made of a nobleman of Sienna, 


61-1 


the tie of nature to be diſſolved by any miſbehaviour Chiti. 
of the parent; and therefore a child is equally juſti- —_— 


fiable in defending the perſon, or maintaining the 
the cauſe or ſuit, of a bad parent as of a good one ; and is 
equally compellable, if of ſufficient ability, to maintain 
and provide for a wicked and unnatural progenitor, 
as for one who has ſhown the greateſt tenderneſs and 
paternal piety. See further the article FIA Aﬀetticn. 

CHILI, a province of South America, bounded by 
Pern on the north, by the province of La Plata on 
the caſt, by Patagonia on the ſouth, and by the Pacific 
ocean on the welt, lying between 75 and 85 degrees 
of weſt e and between 25 and 45 degrees of 
ſouth latitu 
vince Patagonia and Terra del Fuego. 

The firſt attempt of the Spaniards upon this coun- 


try was made by Almagro in the year 1535, after he 


and Pizaro had completed the conqueſt of Peru. He 
ſet out on his expedition to Chili with a conſiderable 
body of Spaniards and auxiliary Indians, 
leagues he was well accommodated with every ne- 
cellary by the Indians, who had been ſubjects of the 
emperors of Peru: but reaching the barren count 

of Charcas, his troops became diſcontented N 


the hardſhips they ſuffered; which determined Alma- 


gro to climb the mountains called Cordilleras, in order 


to get the ſooner into Chili; being ignorant of the in- 
valuable mines of Potoſi, contained in the province of 
Charcas where he then was. At that time the Cor- 


dilleras were covered with ſnow, the depth of which 
obliged him to dig his way through it. The cold 


made ſuch an impreſſion on his naked Indians, that it 


is computed no leſs than 10,000 of them periſhed on 


_ theſe dreadful mountains, 150 of the Spaniards ſharing 


the ſame fate; while many of the ſurvivors loſt their 


fingers and toes through the exceſs of cold. At laſt, 
after encountering incredible difficulties, Almagro _ 


reached a fine, temperate, and fertile plain on the op- 
polite fide of the Cordilleras, where he was received 
with rhe greateſt Kindneſs by the natives. Theſe poor 
ſavages, taking the Spaniards for deputies of their god 


Virachoca, immediately collected for them an offering 


of gold and ſilver worth 200, ooo ducats: and ſoon 
after brought a preſent to Almagro worth zoo, oco 


more. Theſe offerings only determined him to con- 


3 the whole country as ſoon as poſſible. The In- 


ians among whom he now was, had acknowledged 


the authority of the Peruvian incas, or emperors, and 
conſequently gave Almagro no trouble. 
marched immediately againſt thoſe who had never 


been conquered by the Peruvians, and inhabited the 


ſouthern parts of Chili. Theſe ſavages fought with 
reat reſolution, and diſputed every inch of ground: 
Fur in five months time the Spaniards had made ſuch 
progreſs, that they muſt infallibly have reduced the 
whole province in a very little time, had not Almagro 
returned to Peru, in conſequence of a commiſſion ſent 
him from Spain. | 
In 1540, Pizaro having overcome and put Alma- 
gro to death, ſent into Chili, Baldivia, or Valdivia, 
who had learned the rudiments of war in Italy, and 
was reckoned one of the beſt officers in the Spaniſh 
ſervice. As he penetrated ſouthwards, however, he 
met with much oppoſition ; the confederated caziques 
frequently gave him battle, and diſplayed great cou- 


4 N rage 


e; — fome comprehend in this pro- 


For 200 


He therefore 
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penetrating to the valley of Maſiocho, which he found 
incredibly fertile and populous, Here he founded the 
city of St Jago; and finding gold mines in the neigh- 
bour hood, forccd the Indians to work in them; at the 
ſame time building a caſtle for the ſafety and protec- 
tion of his new. colony. The natives, exaſperated at 
this ſlavery, immediately took up arms; attacked the 
fort; and, though defeated and repulſed, ſet fire to 
the ks which contained all the proviſions of the 
Spaniards. Nor were they diſcouraged by this and 
many other defeats, but ſtill continued to carry on the 
war with vigour. At laſt, Valdivia, having overcome 
them in many battles, forced the inhabitants of the 
vale to ſubmit ; upon which he immediately ſet them 
to work in the mines of Quilotta, This indignity of- 
fered to their countrymen redoubled the fury of thoſe 
who remained at liberty. Their utmoſt efforts, how- 
ever, were as yet unable to ſtop Valdivia's progreſs. 
Having croſſed the large rivers Maulle and Hata, he 
travericc a vaſt tract of country, and founded the city 
of La Conception on the South-ſca-coaſt, He crected 
fortreſſes in ſeveral parts of the country, in order to 
keep the natives in awe ; and built the city called In- 
perial, about 30 leagues to the ſouthward of Concep- 
tion. The Spaniſh writers ſay that the Tg +, 
valley contained $0,000 inhabitants of a peaccable diſ- 
poſition ; and who were even ſo tame as to ſufter Val- 
divia to parcel out thcir lands among his followers, 
while they themſelves remained in a ſtate of inactivity. 
About 16 leagues to the caſtward of Imperial, the Spa- 
niſh general laid the foundations of the city Villa Kica, 
ſo called on account of the rich gold mines he found 
there. But his ambition and avarice had now involved 
him in diſficulties from which he could never be extri- 
cated : He had extended his conqueſts beyond what 
his ſtrength was capable of maintaining, The Chile- 
fans were ſtill as defirous as ever of recovering their 
liberties. The horſcs, tire-arms, and armour of the 
Spaniards, indced, appeared dreadful to them; but 
thoughts of endleſs flavery were ſtill more ſo, In the 
courſe of the war they had diſcovered that the Spa- 
niards were vulnerableand mortal men like themſelves; 
they hoped, therefore, by dint of their ſuperiority in 
numbers, to be able to expel the tyrannical uſurpers, 
Had all the nations joined in this reſolution, the Spa- 
niards had certainly been exterminated; but ſome of 
them were of a pacific and fearful diſpoſition, while 
others conſidered ſervitude as the greateſt of all poſ- 


ſible calamities. Of this laſt opinion were the Arac- | 


ceans, the moſt intrepid people in Chili, and who had 
given Valdivia the greateſt trouble. They all roſe to a 
man, and choſe Capaulican, a renowned hero among 
them, for their leader. Valdivia, however, received 


notice of their revolt ſooner than they intended he 


ſhould, and returned with all expedition to the vale of 
Araccea ; but before he arrived, 14,000 of the Chi- 
lehans were there aſſembled under the conduct of Ca- 
paulican. He attacked them with his cavalry, and 
forced them to retreat into the woods; but could not 
obtain a complete victory, as they kept continually 
ſallying out and haraſſing his men. At laſt Capauli- 
can, having obſerved that fighting with ſuch a num- 
ber of undiſciplined troops only ſerved to contribute to 


the defeat and confulion of the whole, divided his for- 


= a» 


Chili. rage and reſolution ; but could not prevent him from 
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ces into bodics of 1000 cach. Theſe he directed to 


attack the enemy by turns; and, though he did not 


expect that a ſingle thouſand would put them to flight, 
he directed them to mac as long a ſtand as they could; 
when they were to be relieved and ſupported by ano- 
ther body; and thus the Spaniards would be at laſt 
wearicd out and oyercome. The event fully anſwered 
his expectatious. The Chilcſians maintained a fight 
for ſeven or cight hours, until the Spaniards, grow- 
ing faint for want of retreſhment, retircd precipitately. 
Valdivia ordered them to poſſeſs a pals at ſome diſtance 
from the ficld, to ſtop the purſuit ; but this deſign be- 
ing diſcovered to the Chileſians by the treachery of 
his page, who was a native of that country, the Spa- 
niards were ſurrounded on all ſides, and cut in picces 
by the Indians. The general was taken and put to 
death : ſome ſay with the tortures uſually inflicted by 
thoſe ſavages on their priſoners ; others, that he had 
melted gold poured down his throat; but all agree, 
that the Indians made flutes and other inſtruments of 
his bones, and preſerved his ſkull as a monument of 
their victory, which they celebrated by an annual feſ- 
tival. After this victory the Chileſians had another 
engagement with their enemies; in which alſo they 
proved victorious, defeating the Spaniards with the 
loſs of near 3600 men; and upon this they bent their 
whole force againſt the colonies. The city of Con- 
ception, being abandoned by the Spaniards, was taken 
and deſtroyed : but the Indians were forced to raiſe 
the ſiege of Imperial; and their progreſs was at laſt 
ſtopped by Garcia de Mendoza, who e Capau- 
lican, took him priſoner, and put him to death. No 
defcats, however, could diſpirit the Chileſians. They 
continued the war for 50 years ; and to this day they 


remain unconquered, and give the Spaniards more 


trouble than any other American nation. IThcir moſt 
irreconcilable enemies are the inhabitants or Araccca 
and Tucapel, thoſe to the ſouth of the river Pobio, _ 
or Whoſe country extends towards the Cordilleras — 

The manners of theſe people greatly reſemble thoſe of 
North America, which we have already deſcribed un- 
der the article Au ER IA; but ſcem to have a more 
warlike diſpoſition. It is a conſtant rule with the Chi- 
lefians never to ſue for peace. The Spaniards are ob- 
liged not only to make the firſt overtures, but to pur- 
chaſc it by preſents. They have at laſt been obliged 


to abandon all thoughts of cxtending their conquetts, 


and reduced to cover their frontiers by erecting forts 
at proper diſtances, _ Es 
The Spaniſh colonies in Chili are diſperſed on the 
borders of the South-ſea. They are parted from Peru 
by a deſart 80 leagues in breadth ; and bounded by 
the iſland of Chiloe, at the extremity next the ſtraits 
of Magellan. There are no ſettlements on the coaſts 
except that of Baldivia, Conception iſland, Valparaiſo, 


and Coquimbo or La Serena, which are all ſea-ports, 


In the inland country is St Jago, the capital of the co- 
lony. There is no culture nor habitation at any di- 
ſtance from theſe towns. The buildings in the whole 
province are low, made of unburnt brick, and moſtly 
thatched, This practice is obſerved on account of 
the frequent carthquakes ; and 1s properly adapted to 
the nature of the climate, as well as the indolence of 

the inhabitants, | 
The climate of Chili is one of the moſt wholcſome 
in 
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in the whole world. The vicinity of the Cordilleras 
gives it ſach a delightful temperature as could not 
otherwiſe be expected in that latitude, Though gold 
mines are found in it, their richneſs has been too much 
extolled; their produce never exceeds L. 218, 750. 
The ſoil is prodigiouſly fertile. All the European 
fruits have improved in that happy climate. The 
wine would be excellent if nature were properly al- 

ſiſted by art: and the corn-harveſt is reckoned a bad 
one when it does not yield a hundred fold, With all 
theſe advantages, Chili has no direct intercourſe with 
the mother-country. Their trade is confined to Pern, 
Paraguay, and the ſavages on their frontiers. With 
theſe laſt they exchange their leſs valuable commodi- 
ties, for oxen, horſes, and their own children, whom 
they are ready to part with for the moſt trifling things. 
This province ſupplies Peru with e plenty of hides, 

dried fruit, copper, ſalt-meat, horſes, hemp, lard, 
wheat, and gold. In exchange, it receives tobacco, 
ſugar, cocoa, cartlien- ware, woollen cloth, linen, hats, 
made at Quito, and every article of luxury brought 
from Europe. The ſhips ſent from Callao on this 
trafic were formerly bound to Conception Bay, but 
now come tb Valparaiſo. The commerce between this 
province and Paraguay is carried on by land, though 
it is a journey of 300 leagues, 40 of which lie through 
the ſnows and precipices of Cordilleras ; but if it was 
carried on by ſea, they muit either paſs the ſtraits 


of Mapecllan or double Cape Horn, which the Spa- 


niards always avoid as much as poſſible. To Para- 
guay are ſent ſome woollen ſtuffs. called porchos, 
which are uſed for cloaks; alſo wines, brandy, oil, 
and chiefly gold. In return they receive wax, a 
kind of tallow fit to make ſoap, European goods, and 
negroes. | Rs | | 


Chili is governed by a chicf, who is abſolute in all 


civil, political, and military affairs, and is alſo inde- 
pendent of the viccory. The latter has no authority 
except when a governor dies ; in Which caſe he may 
appoint one in his room for a time, till the mother- 


country names a ſucceſſor, If, on ſome occaſions, the 


viceroy has interfered in the government of Chili, it 
was when he has been either authoriſed by a particu- 
lar truſt repoſed in him by the court, or by the defe- 
rence paid to the eminence of his office; or when he 
has been actuated by his own ambition to extend his 
authority. In the whole province of Chili there are 
not 20,000 White men, and not more than 60,000 ne- 
groes, or Indians, able to bear arms. The military 
eſtabliſhment amounted formerly to 2000 men; but 
the maintaining of them being found too expenſive, 
they were reduced to 500 at the beginning of this 
century, | TE | | 
CHILIAD,. an aſſemblage of ſeveral things ranged 
by thouſands. The word is formed of the Greek 
y1114;, mille, a thouſand, | 
CHILIAGON, in geometry, a regular plain figure 
of 1000 ſides and angles. Though the imagination 
cannot form the idea of ſich a figure, yet we may 
have a very clear notion of it in the mind, and can 
eaſily demonſtrate that the ſam of all its angles is e- 
qual ta 1996 right ones: for the internal angles of 
every plane figure are equal to twice as many right 
ones as the figure hath ſides, except thoſe four which 
are about the centre of the figure, from whence it 


\ 
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may be reſolved into as many triangles as it has ſides, Chiliarcha 


in 1602, and bred there. 
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The author of “ Art de Penſer, p. 44. has brought this 
inſtance to ſhow the diſtinction between 
and concciving, | 2 

CHILIARCHA, or ChIIIARcHUs, an officer in 
the armies of the aucients, who had the command of 
a thouſand men. | 

CHILIASTS, in church-hiſtory. Sce MiILILENA“ 
RIANS. ? 

CHILLINGWORTH (William), an eminent di- 
vine of the church of England, was born at Oxford 
He made early great pro- 
ficiency in his ſtudies, being of a very quick genius. 
He was an expert mathematician, as well as an able 
divine, and a very good poct. Study and converſa- 
tion at the univerſity turning upon the controverſy 
between the church of England and that of Rome, ou 
account of the king's marriage with Henrietta daugh- 
ter to Henry IV. king of France, Mr Chillingworth 
forſook the church of England, and embraced the 
Romiſh religion, Dr Laud, then biſhop of London, 
hearing of this, and being greatly concerned at it, 
wrote Mr Chillingworth ; who expreſſing a great deal 
of candour and impartiality, that prelate continued to 
correſpond with him. This ſet Mr Chillingworth on 


anew inquiry; and at laſt determined him to return 


to his former religion. In 1634 he wrote a confuta- 
tion of the arguments which had induced him to go 
over to the church of Rome. He ſpoke freely to his 
friends of all the difficulties that occurred to him; 


which gave occaſion to a groundleſs report, that he 


had turned Papiſt a ſecond time, and then Proteſtant 

again. His return to the communion of the church 
of England made a great noiſe, and engaged him in 
ſcveral diſputes with thoſe of the Romiſh perſuaſion. 
But in 1635 he engaged in a work which gave him a 
far greater opportunity to confute the principles of the 
church of Rome, and to vindicate the Proteſtant re- 
ligion, under the title of“ The Religion of Prote- 
ſtants a ſaſe way to Salvation.“ Sir Thomas Coven- 
try, lord keeper of the great ſeal, offering him pre- 
ferment, Mr Chillingworth refuſed to accept it on ac. 
count of his ſcruples with regard to the ſubſeription of 


the 39 articles, However, he at laſt ſurmounted theſe 


ſcruples; and being promoted to the chancellorſhip 
of the church of Sarum, with the prebend of Brix- 
worth in Northamptonſhire annexed to it, he com- 
plied with the uſual ſubſcription, Mr Chillingworth 


was zealouſly attached to the royal party; and, in 


Auguſt 1643, was preſent in king Charles I. 's army 
at the ſiege of Glouceſter, where he adviſed and di- 
rected the making certain engines for aſſaulting the 
town. Soon after, having accompanied the Lord 
Hopton, general of the king's forces in the weſt, to 
Arundel caſtle in Suſſex, he was there taken priſoner 
by the parliamentary forces nnder the command of Sir 
William Waller, who obliged the caſtle to ſurrender. 
But his illneſs increaſing, he obtained leave to be 
conveyed to Chicheſter, where he was ages at the bi- 
ſhop's palace ; and, after a ſhort ſickneſs, died in 1644. 
He hath left ſeveral excellent works behind him. | 
_ CHILMINAR. Sec PERSETOTLIs. | | 
CHILO, one of the ſeven cs of Grecce, and of 
the ephori of Sparta the place of his birth, flouriſhed 
about 556 years before Chriſt. He was accuſtomed 
x 4N2 to 


imagination Chil 


Chilee 


Chimera 
— — 


cellent ſhell-fiſh, very g 


of faſhionable reſort, 
great eaſe, is deemed excellent in ſcorbutic complaints, 
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to ſay, that there were three things very difficult: 
% To keep a ſecret ; to know how beſt to employ 
our time; and to ſaffer injuries without murmur- 
ing.” According to Pliny, it was he who cauſed 
the ſhort ſentence, Know the, to be written in let- 
ters of gold in the temple of Delphos. It is ſaid that 


he died with joy, while embracing his ſon, who had 


been crowned at the Olympic games. | 
CHILOE, an iſland lying near the coaſt of Chili, 
in South America, under the 43d degree of ſouth la- 
titude. It is the chief of an archipelago of 40 iflands, 
and its principal town is Caſtro. It rains here almoſt 
all the year, infomuch that nothing but Indian corn, 
or ſome ſuch grain, that requires but little heat to ri- 
pen it, can ever come to perfection. They have cx- 
wild-fowl, hogs, ſheep, and 
beeves ; as alſo a great deal of honey and wax. They 
carry on a trade with Peru and Chili; whither they 
ſend! boards of cedar, of which they have vaſt foreſts, 
CHILTENHAM,atowninGlouceſterſhire, England, 
ſix miles from Glouceſter ; noted for its purgative chaly- 
beat ſpring, which has rendered it of late years a place 
This water, which operates with 


and has been uſed with ſucceſs in the gravel. 
_ CHILTERN, a chain of chalky hills forming the 


ſouthern part of Buckinghamſhire, England, the north- 
ern partof the county being diſtinguiſhed by the name of 


the Vale, The air on theſe heights is extremely health- 
ful: The ſoil, though ſtoney, produces good crops of 


wheat and rey and in many places it is covered 


with thick woods, among which are great quantities 
of beach. —CGhi/tern is alſo applied to the hilly parts 
of Berkſhire, and it is believed has the ſame meaning 
in ſome other counties. Hence the HunDkEDs lying 
in thoſe parts are called the Chiltern Hundreds, 
GurLTEern Hundreds (Stewards of, Of the Hundreds 


into which many ofthe Engliſh counties were divided by 


King Alfred, for the better government, the juriſdiction 
was originally veſtcd in peculiar conrts, but came after- 
wards to be devolved to the county courts; and fo re- 
mains at preſent, excepting with regard to ſome, as the 


chilterns, which have been by privilege annexed to the 
Theſe having ſtill their own courts, a Steward 


of thoſe courts is appointed by the chancellor of the 


exchequer, with a ſalary of 20s. and all fees, &c. be- 


longing to the office : And this is deemed an appoint- 
ment of ſuch profit, as to vacate a ſeat in parliament. 
CHIMARA, a port-town of Turkey in Europe, 


ſituated at the entrance of the gulph of Venice, in the 
province of Epirus, about 32 miles north of the city 


Corfn, near which are the mountains of Chimera, 
which divide Epirus from Theſſaly. E. Long. 20. 40. 


N. Lat. 40. 20. 

CHiMERA, in fabulous hiſtory, a celebrated mon- 
ſter, ſprung from Echidna and Typhon, It had three 
heads ; that of a lion, a goat, and a dragon ; and con- 


tinually vomited flames. The foreparts of its body 


were thoſe of a lion, the middle was that of a goar, 
and the hinder parts were thoſe of a dragon. It ge- 
nerally lived in Lycia, about the reign of Jobates, by 
whoſe orders Bellerophon, mounted on the horſe Pe- 
gaſus, overcame it. This fabulous tradition 1s explain- 
ed by the recollection that there was a burning moun- 
tain in Lycia, whoſe top was the reſort of lions on 


+ 0% }. 
account of its deſolate wilderneſs ; the middle, which Chime 
was fruitful, was covered with goats and at the bot 


from the bar, ſome more, ſome leſs, 
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tom the marſhy ground abounded with ſcrpents. Bel- 
, is ſaid to have conquered the Chimæra, be- 
cauſe he deſtroyed the wild beaſts on that mountain, 
and rendered it habitable. Plutarch ſays that it was the 
captain of ſome pirates who adorned their ſhip with 
the images of a lion, a goat, and a dragon. 

By a chimera, among the philoſophers, is under- 
ſtood a mere creature of the imagination, compoſed 
of ſuch contradictions and abſurdities as cannot poſ- 
ſibly any where exiſt but in thought. 

CHIMES of a CLock, a kind of periodical muſic, 
produced at equal intervals of time, by means of a 
particular apparatus added to a clock, | | 

In order to calculate numbers for the chimes, and 
adapt the chime-barrel, it muſt be obſerved, that the 
barrel muſt turn round in the ſame time that the tune 
it is to play requires in ſinging. As for the chime- 
barrel, it may be made up of certain bars that run 
athwart it, with a convenient number of holes punch- 
ed in them to put in the pins that are to draw cach 
hammer : and theſe pins, in order, to play the time of 
the tune rightly, muſt ſtand upright, or hang down 
To place the 
pins rightly, you may proceed by the way of changes 
on bells, viz. 1, 2, 3, 4; or rather make uſe of the 
muſical notes. Obſerve what is the compaſs of your 
tune, and divide the barrel accordingly from end to end. 

Thus, in the examples on Plate CXXXVII. each 
of the tunes is eight notes in compaſs ; and accor- 
dingly the barrel is divided into eight parts. Theſe 
divitions are ſtruck round the barrel; oppolite to 
which are the hammer-tails. f f N 

We ſpeak here as if there were only one hammer 


to each bell, that it may be more clearly apprehend- 


cd; but when two notes of the ſame ſound come to- 
gether in a tune, there muſt be two hammers to the 
bell to ſtrike it: ſo that if in all the tunes you intend 
to chime of eight notes compaſs, there ſhould happen 
to be ſuch double notes on every bell, inſtead of eight 
you muſt have ſixteen hammers; and accordingly you 
mult divide the barrel, and ſtrike ſixteen ſtrokes round 
it, oppoſite to each hammer-tail: then you are to di- 
vide it round about into as many diviſions as there 
are muſical bars, ſemibreves, minims, &c. in the tune. 

Thus the handredth-pfalm tune has 20 ſemibreves, 
and each diviſion of it is a ſemibreve: the firſt note 
of it alſo is aſemibreve: and, therefore, onthe chime- 


barrel muſt be a whole diviſion, from five to five, as 


your may underſtand plainly, if you conceive the ſur- 
face of a chime- barrel to be repreſented by the above 
ſigures, as if the cylindrical ſuperficies of the barrel 
were ſtretched out at length, or extended on a plane: 
and then ſuch a table, ſo divided, if it were to be 
wrapped round the barrel, would ſhow the places where 


all the pins are to ſtand in the barrel; for the dots 


ranning about the table are the places of the pins that 
play the tune. | 

Indeed, if the chimes are to be complete, you ought 
to have a ſet of bells to the gamut notes; ſo as that 
each bell having the true found of fol, la, mi, fa, you 
may play any tune with its flats and ſharps : nay, you 
may by this means play both the baſs and treble with 


one barrel; and by ſetting the names of your bells at 


_ 
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bat it muſt be obſerved, that each line in the muſic is 
three notes diſtant; that is, there is a note- between 
each line, as well as upon it. 
CHIMNEY, in architecture, a particular part of a 
houſe, where the fire is made, having a tube or tunnel 
to carry off the, ſmoke. The word chimney comes 
from the French cheminee ; and that from the Latin 
caminata, **a chamber wherein is a chimney :** caminata, 
again, comes from camiuous; and that from the Greek 
4 ., a chinney ;*' of xaww, ure © 1 burn.” 
Chimneys are uſually ſuppoſed a modern invention ; 
the ancients only making ule of ſtoyes : but Octavio 
Ferrari endcayours to prove chimneys in uſe among 
the ancients. To this end, he cites the authority of 
Virgil, 4 | FH 
| Et jam ſumma procul villarum culmina fumant : 
and that of Appian, who ſays, “ That of thoſe per- 
| ſons proſcribed by the triumvirate, ſome hid them- 
ſelves in wells and common ſewers, and ſome on 
the tops of houſes and chimneys ;*” for ſo he under- 
ſtands « amvwd4; vrwprqies, fumaria ſub tecto poſita. Add, 
that Ariſtophanes, in one of his comedies, introduces 
his old man, Polycleon, ſhut up in a chamber, whence 
ke endeavours to make his cſcape by the chimney, 
However, the few inſtances remaining among the an- 


_ cients, together with the obſcurity of the rules of Vi- 


truvius on this head, make us rather conclude the uſe 
of ſtoves, whereof the ancients had entire apartments, 
induced them to neglect this part of building which 
the coldneſs of our climates obliges us to have a prin- 
cipal regard to. | HOY 
Method of Building Curmners that will not ſmoke, 
Workmen have Kifferent methods of drawing up the 


funnels of chimneys, generally according to their own 
fancies and judgements, and ſometimes according to the 


cuſtoms of places. They are ſeldom directed by ſound 
and rational principles. It will be found for the moſt 
part, that the ſmoking of chimneys is owing to their 
being carried up narrower near the top than below, or 
zig-Zag, all in angles: in ſome caſes, indeed, it is 
owing to accidental cauſes; but, for the moſt part, 
to thoſe two abovementioned. Where they are car- 
ried up in pyramid or tapering form, eſpecially if 
the houſe be of a conſiderable height, it is ten to one 
but they ſometimes ſmoke. The air in the rooms, 
being rarified, is forced into the funnel of the chim- 


ney, and receives from the fire an additional force to 


carry up the ſmoke. Now, it is evident, that the fur- 
ther up the ſmoke flies, the leſs 1s the force that drives 
it, the flower it muſt move, and conſequently the 
more room in proportion it ſhould have to move in; 
whereas in the uſual way it has leſs, by the ſides of 
the chimney being gathered cloſer and cloſer toge- 
ther, 4 

The method here propoſed of carrying up chim- 
neys will be objected to by ſome thus: The wider a 
chimney is at the top, ſay they, the more liberty has 
the wind to blow down. Very true; but is it not re- 


ſiſted in going down, both by the form of the chim- 


ney and other evident cauſes, ſo that it muſt return 
again? In the other way, when the wind blows down, 
the reſiſtance being leſs, the wind and ſmoke are, if 
we may uſe the expreſſion, impriſoned, and make the 


( 83 1 
chimney. the head of any tune, that tune may eaſily be tranſ- 
fert ed to the chime-barrel, without any {kill in muſic; 
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ſmoke puff out below. This method has proved ef- Chimney 


fectual after all others had failed: and that in a houſe 
placed in the worſt ſituation poſſible, namely, under a 
high mountain to the ſouthward, from which ſtrong 
blaſts blow down upon it. A vent was carried up 
without angles, as perpendicular as poſlible ; and was 
made about three or four inches wider at top than at 
the bottom : the funnel was gathered in a throat di- 
rectly above the fire-place, and ſo widening upwards, 
Since that time the houſe has not only ceaſed to ſmoke, 
but when the doors ſtand open, the draught is ſo 
ſtrong that it will carry a piece of paper ont at the 
chimney-head. See more on this ſubject under the 
article SHOKE. 7 

CHimNer-MMoney, otherwiſe called Hearth-money, a 
duty in England on houſes, 
cap. 2. every fire-hearth, and ſtove of every dwelling 


or other houſe, within England and Wales (except 


ſuch as pay not to church and poor), was chargeable 
with 28. per annum, payable at Michaelmas and Lady- 
day to the King and his heirs and ſucceſſors &c. ; 


» 


which payment was commonly called chimmey-money. 


This tax, being much complained of as burdenſome 
to the people, has been ſince taken off, and others 
impoſed in its ſtead ; among which that on win» 
dows has by ſome been eſtcemed almoſt equally grie- 
vous, 5 


CHIMPANZ EE, in natural hiſtory, See 8114. 


eaſterly part of that continent. 
north by Tartary; from which it is divided, partly by 
a prodigious wall of 1500 miles in length, and partly 
by high, craggy, and inacceſſible mountains. On the 


eaſt, it is bounded by the occean ; on the weſt, by part 


of the Mogul's empire, and India beyond the Ganges, 
from which it is parted by other ridges of high moun- 
tains and ſandy deſerts, On the ſouth, it is bounded 


partly by the Kingdoms of Lao, Tonquin, Ava, and 


Cochin-China, and partly by the ſouthern or Indian 
ſea, which flows between it and the Philippine iflands. 
There are ſeveral ways of computing its length and 
breadth. According to ſome of theſe, itis reckoned 
1268, 1600, or 1800 miles in length, and as much in 
breadth ; however, by the beſt and lateſt accounts, 


this vaſt country is ſomewhat of an oval form, the 


breadth being leſs than the length by little more 
than a fourth-part. 


great wall, though under the ſame dominion. 
names are, I. Shenſi; 2. Shanſi ; 3. Pecheli ; which 
are ſituated on the north fide, along the wall. 4. Shan- 
tong ; 5. Kyan-nang ; 6. Che-Kyang ; 7. Fo-keyn: 


whichare ſituated along the caſtern ocean. 8. Dans. 
11. Se-chuen; 


tong: 9. Quangſi; 10. Yu-nan; 

which ſtretch themſelves towards the ſouth and 
ſouth-weſt. And, 12. Ho-nan ; 13. Hu-quand;z 14. 
Ouey-chew ; 15 Kyang-fi ; which take up the middle 


part, For a particular deſcription of all theſe, ſee 


their proper articles. 


The origin of all nations is involved in obſcurity Chin | 
and fable; but that of the Chineſe much more fo than pretenſions 
Every nation is inclined to aſſume too to antiqui- 
high an antiquity to itſelf, but the Chineſe carry theirs t). 


any other, 


beyond all bounds. Indeed, thongh no people on 
carth are more exact in keeping records of every me- 
1 | mwmorable 


By ſtat. 14. Char. II. 


j 


China. 


1 
CHINA, a country of Aſia, ſituated on the moſt Boundaric 
It is bounded on the Exteut, &c. 


2 


It contains 15 provinces, exclu- Piviſion in- 
five of that of Lyau-tong, which is ſituated without the to provin- 


Their ces. 
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| China; morable tranſaction, yet ſuch is the genius of the Chi- 
——  ncſc for ſaperſtition and fable, that the firſt part of 


4 
Why their 


hiſtory is 
{0 unccr- 
tain, 


Fabulous 
hiſtory of 
China, 


their hiſtory is deſervedly contemned by every ratio- 
nal perſon, What contributes more to the uncertain- 
ty of the Chineſe hiſtory is, that neither we, nor they 
themſelves, have any thing but fragments of their an- 
cient hiſtorical books; for about 213 years before Chriſt, 
the reigning emperor of 5i-whang-ti cauſed all the 
books in the empire to be burned, except thoſe writ- 
ten by laywers and phyſicians, Nay, the more ef- 
fectually to deſtroy the memory of every thing con- 
tained in them, he commanded a great number of 
learned men to be buried alive, leſt, from their me- 
mories, they ſhould commit to writing ſomething 
of the trae memoirs of the empire, The inaccuracy 
of the Chineſe annals is complained of even by their 


moſt reſpected author, Contucius himſelf; who alſo 


affirms, that, before his time, many of the oldeſt ma- 
terials for has ſuch annals had been deſtroyed. 
According to t 

of the whole univerſe (that is, of China), was called 
Puon-ku, or Puen-cu, - This, according to ſome, was 
the firſt man ; but according to Bayer and Menze- 
lius, two of the greateſt critics in Chineſe litera- 
ture that have hitherto appeared, the word ſignifies 
the higheſt antiquity. Puon-ku was ſucceeded by Tieue- 
hang, which ſignifies the emperor of heaven, They call 
him alſo the intelligent heaven, the ſupreme King of 
the middle heaven, &c, According to ſome of their 
hiſtorians, he was the inventor of letters, aud of the Cy- 


clic characters by which they determine the placeof the 


year, Vc. Tiene-hoang was ſucceeded by Ti-hoanp 
(the emperor of the earth), who divided the day and 
night, appointing, 30 days to make one moon, and fix- 
cd the winter ſolſtice to the 11th moon, Ti-hoang 
was ſucceeded by Gine-hoang (ſovereign of men), 


who with his nine brothers ſhared the government a- 


mong them. They built citics, and ſurrounded them 
with walls; made a diſtinction between the ſovereign 


and ſubjects; inſtiimted marriage, vc. 


The reigns of theſe four emperors make up one of 


what the Chineſe called (i, „ages,“ or“ periods,” of 


which there were nine before Fo-hi, whom their moſt 
ſenſible people acknowledge as the founder of their 
empire. | e 
The hiſtory of the ſecond /i contradicts almoſt eve- 
ry thing ſaid of the firſt ; for thongh we have but juſt 


now been told that Gine-hoang and his brethren built 


cities ſurrounded with walls ; yet, in the ſucceeding 


age, the people dwelt in caves, or perched upon trees 
as it were in neſts. Of the third i we hear nothing; 
and in the fourth, it ſeems matters had been ſtill worſe, 


as we are told that men were then only taught ro re- 


tire into the hollows of rocks. Of the fifth and ſixth 
we have no account. Theſe ſix periods, according to 
ſome writers, contained 90,000 years; according to 


others, 1,100,750. 


In the ſeventh and eighth i, they tell us over again 
what they had ſaid of the firſt ; namely, that men he- 
gan to leave their caves and dwell in houſes, and were 
taught to prepare cloths, &c. Tchine-fang, the firſt 
monarch of the cighth 4, tought his ſubject to take 
off the hair from ſkins with rollers of wood, and co- 
ver themſelves with the ſkins ſo prepared, He taught 


L ae Þ- 


e Chincſe hiſtories, the firſt monarch 
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them alſo to make a kind of web of their hair, to ſerye 
as a covering to their heads againſt rain. They obeyed 
his orders with joy, and he called his ſubjects people 
clothed with ſkins. His reign laſted 350 years; that 
of one of his ſucceſſors, alſo, named Yeou-tſao-chi, 
laſted more than 300; and his family continued for 


12 or 18,000 years, But what is very ſurpriſing, all 


theſe thouſands and millions of years had clapſed with- 
out mankind's having any knowledge of fire. This 
was not diſcovered till towards the cloſe of this period, 
by one Souigine. After ſo uſeful a diſcovery, he 
taught the people to dreſs their victuals ; whereas be- 


fore, they had devourcd the fleſh of animals quite raw, 


drank their blood, and ſwallowed even their hair and 


feathers, He is alſo ſaid to have been the inventor of 


fiſhing, letters, Cc. | 
In the ninth period we find the invention, or at 
leaſt the origin of letters, attributed to one Tſanp-hie, 
who received them from a divine tortoiſe that carried 


them on his ſhell, and delivered them into the hands 
of Tſang-hie. During this period alſo, muſic, money, 
_ carriages, merchandize, and commerce, &c. were in- 


vented. There are various calculations of the length 
of theſe „i or periods. Some make the time from 
Puon-ku to Confucius, who flouriſhed about 479 years 
betore Chriſt, to contain 279,000 years; others, 
2,276,000; ſome, 2,759,860 years; others, 3,276,000 ; 
and ſome no leſs than 96,961,740 years. X 


| 6 
Theſe extravagant accounts are by ſome thought Pabulor- 
to contain obſcure and imperfect hints concerning the hiſtory e- 
coſmogony and creation of the world, c. Puon-ku, plained. 


the firſt emperor, they think, repreſents eternity pre- 
ceding the duration of the world. The ſucceeding 


ones, Ticenc-hoavg, Ti-hoang, and Gine-hoang, they _ 
Imapine, ſignify the creation of the heavens and earth, 


and the formation of man. The ten /, or ages, nine 
of which preceded Fo-hi, mean the ten generations 
preceding Noah. This may very poſſibly be the caſe ; 


for about 300 years before Chriſt, tome Jews travelled 


into China, who might have made the Moſaic writings 


known there. 


W hat we have now related, contains the ſubſtance 
of that part of the Chineſe hiſtory which js entirely 
fabulous. After the nine i or“ ages” already taken 
notice of, the tenth commenced with Fo-hi; and the 
hiſtory, though (till very dark, obſcrue, and fabulons, 
begins to grow ſomewhat more conſiſtent and intel- 


ligible. Fo-hi was born in the province of Shenſi. Reign of 
His mother walking upon the banks of a lake in that Fo-ti. 
province, ſaw a very large print of a man's foot iu 


the ſand there ; and, being ſurrounded by an iris or 
rainbow, became impregnated. The child was named 
Fo-hi; and, when he grew up, was by his country- 
men elected King on account of his ſuperior merit, 
and ſtyled Tyerit-t/e, that is“ the ſon of heaven.” Fe 
invented the cight gra, or ſymbols, conſiſting of three 
lineseach, which, differently combined, formed 64 cha- 
racters that were made uſe of to expreſs every thing. 
To give theſe the greater credit, he pretended that 
he had ſeen them inſcribed on the back of a dragon- 
horſe (an animal ſhaped like a horſe, with the wings 
and ſcales of a dragon), which aroſe from the bottom 
of a lake, Having gained great reputation among his 
countrymen by this prodigy, he 1s ſaid to haye ada Ay 
| . manda- 


— — 
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Chins. mandarins or officers, under the name of dragons. dynaſty of Hya did not commerce till the year before China. 

Hence we may aſſign a reaſon why the emperors of Chriſt 1057; and to accommodate the hiſtory wer TIER 
China always carry a dragon in their banners. He alſo hy potheſis, great alterations muſt be made in the dura- | 
inſtituted marriage, invented muſic, c. Having eſta- lion of the dy naſties. f ; boo re BG; 
bliſhed a prime miniſter, he divided the government The moſt intereſting particulars of the Chineſe hi- Incurſions 
of his dominions among four mandarins, and dicd af- ſtory relate only to the incurſions of the Tartar s, Who of the tar- 
ter a reign of 115 years. | at laſt conquered the whole empire, and who {till con- e. 

10558 After Fo-hi followed a ſucceſſion of emperors, of tine to hold the ſovercignty; though by transfer- 

fol whom nothing remarkable is recorded, except that in ring the ſear of the empire to Peking, and adopting 

ſlice. the reign of Tau, the ſeventh after Fo- hi, the ſun did the Chineſe language, manners, Cc. Tar tary would 
not ſet for ten days, ſo that the Chineſe were afraid of ſcem rather to have been conquered by China, than 

Hypotheſis a general conflagration. This event the coinpilers of China by Tartary, Theſe incurſions are ſaid to have 


concerning the Univerſal Hiſtory take to be the ſame with that men- 


this ſolſtice 
aud Fo-hi. 


tioned in the book of Joſhua, when the ſun and moon 
ſtood (till for about the ſpace of a day. Fo-hi, they 
will have to be the ſame with Noah. They imagine, 
that after the deluge, this patriarch remained ſome time 
with his deſcendents ; but on their wicked combina- 
tion to build the tower of Babel, he ſeparated himſelf 
from them with as many as he could perſuade to go 
along with him; and that, till travelling eaſtward, 
he at laſt entered the fertile country of China, and 
laid the foundation of that vaſt empire—But, lea- 
ving theſe fabulous and conjectured times, we ſhall pro- 
ceed to give ſome account of that part of the Chineſe 


hiſtory, which may be more certainly depended on. 


As the Chinele, contrary to the practice of al- 
molt all nations, have never ſought to conquer other 


countries, but rather to improve and content them- 


ſelves with their own, their hiſtory for many ages 


furniſhes nothing remarkable. The whole of their 


emperors, abſtracting from thoſe who are ſaid to 
have reigned in the fabulous times, are comprehend- 


throne, For this purpoſe, he ordered all the hiſto- 
* : F rical writings to be burnt, and cauſed many of 
7. 5 eee | Eh ; | 2207. = _ ns to be put to death, as already men- 
4 : 1 1 gr * ri : 2 0 What effect the great wall for ſome time had in 
4. T (in 5 5 4 1 3. preventing the invaſions of the Tartars, we are not 
2 * 2 | | Bo] told; but in the tenth century of the Chriſtian aera, _ 

1 ne 77 | After Chria, hole of Kitan or Lyau got a footing in China. The Kitan Tar- 
6. Hew-han, 2 7 FOG " Hitan were a people of eaſtern Tartary, who dwelt to tars ſettle 
7. Tin 15 3 5 the north and north-eaſt of the province of Pecheli in in China. 
8. Song 8 | 33 China, particularly in that of Layu-tong ly ing without 
9. Thi . 5 47 5 the great wall. Theſe people having ſubdued the 

T o- yang | 4 5 24 | country between Korea and Kaſhgar, became much 
11. Chin f 4 | 5 57. more troubleſome to the Chineſe than all the other 
12. Swi | ; | : Tartars. Their empire commenced about the year 
13. Twand, 48 618 916, in the fourth year of Mo-ti-kyan- ti, ſecond empe- 
14. Hew-lyang, 2 07. ror of the 14th Chineſe dynaſty called Hew-/yang. In 
15. Hew-tang, 4 : tk 946, Mingt-ſong, ſecond emperor of the 15th dyna- 
16. Hewtſin, © 2 528 ſty, being dead, Sheking-tang, his ſon-in-law, rebelled 
17. l 4 1 47. againſt Mingt- ſong, his ſon and ſucceſſor, whom he de- 
13. Hew-chew : 9 þ 1 prived of his crown and life. This he accompliſhed 
19. Song, : 13 35. by means of an army of 50,000 men furniſhed by the 
30. wen, 9 ** = Kitan, Fi-ti, the ſon of Mingt-Song, being unable to 
21. Ming, | K 1368. reſiſt the uſurper, fled to the city Ghey-chew ; where 
22. T ſing, | 1645. ſhutting himſelf up with his family and all his yaluable 


ed in 22 dynaſtics, mentioned in the following table. 


This table is formed according to the account of 
the Jeſuit Du Halde, and is commonly reckoned to be 
the moſt authentic; but according to the abovemen- 

tioned hypotheſis of the compilers of the Univerſal 

Hiſtory, who make Yau contemporary with Joſhua, the 


begun very carly ; even in the time of the emperor. 
Shun, ſucceſſor to Yan abovementioned, in whoſe 


reign the miraculous ſolſtice happenned. At this 
time, the Tartars were repulſed, and obliged to re- 
rire into their own territories, From time to time, 


however, they continued to threaten the empire with 
invaſions, and the northern provinces were often ac- . 


tually ravaged by the Tartars in the neighbourhood. 


About the year before Chriſt 213, Shi-Whang-ti, ha- 


ving fully ſubdued all the princes, or kings, as they. 
were called, of the different provinces, became em- 


peror of China with unlimited power. He divided the 
whole empire -into 36 provinces; and finding the 
northern part of his dominjons much incommoded by 
the invaſions of the neighbouring barbarians, he ſent 
a formidable army againſt them, which drove them 
far beycnd the boundaries of China. 


11 


To prevent Great wall 


their return, he built the famous wall already men- built. 


tioned, which ſeparates China from Tartary. After 
this, being clated with his own exploits, he formed a 
deſign of making poſterity believe that he himſelf 
had been the firſt Chineſe emperor that ever ſat on the 


effects, he ſet fire to the palace, and was burnt to 

aſhes. On his death, Sheking-tang aſlumed the title 

of emperor ; founded the 16th dynaſty ; and changed 

his name to that of Kaut-ſu. But the Kitan general 

refuſing to acknowledge him, he was obliged to pe 
c 


Ec 
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in the province of Pecheli, beſides a yearly preſent of 
300,000 pieces of ſilk. | 

This ſubmiſſion ſerved only to inflame the avarice 
and ambition of the Kitan, In 959, they broke the 
treaty when leaſt expected, and invaded the empire 
afreſh, Tii-vang, the emperor at that time, opppoſcd 
them with a formidable army: but through the treach- 
cry of his general Lyew-chi-ywen, the Tartars were 
allowed to take him priſoner, 
glad to recover his liberty by accepting of a {mall 
_ principality ; while the traitor became emperor of all 
China, and, changing his name to Kaut-/u, founded 
the 17th dynaſty. The Tartars, in the mean time, 
ravaged all the northern provinces without oppolition, 
and then marched into the ſouthern. But being here 
ſtopped by ſome bodies of Chineſe troops, the gene- 
ral thought proper to retire with his booty into Tar- 
tary. 
fon In-ti, The youth of this prince gave an opportu- 
nity to the cunuchs to raiſe commotions ; eſpecially 
as the army was employed at a diſtance in repclling 
the invaſions of the Tartars. This army was com- 
manded by Ko-ghey, who defeated the enemy in ſe— 
voeral battles, and thus reſtored peace to the northern 
provinces, In the mean time, In-ti was flain by his 
cunuchs, and the empreſs placed his brother on the 
throne : but Ko-ghey, returning in triumph, was ſa- 
luted emperor by his victorious army, and the em- 
preſs being unable to ſupport the rights of her ſon, was 
obliged to ſubmit, while Ko-ghey, aſſuming the name 
of Tay-tſu, founded the 18th dynaſty. Nine years 
after this, however, the prandces of the empire, ſet- 
ting aſide Kong-ti, the third in ſucceſſion from Tay- 
tſau, on account of his non-age, proclamed his guar- 
dian, named Chau-quang-yu, emperor; who afſum- 


ing the name of Kau-tiu, founded the 19th dynaſty, 


called Sorg, or T/ong. — SEE 

Under this monarch the empire began to recover 
itſclf ; but the Kitan ſtill continued their incurſions. 
The ſucceilors of Kau-tſu, oppoſed them with various 
ſucceſs ; but at laſt, in 978, the barbarians became fo 
ſtrong as to lay ſiege to a conſiderable city. Tay- 
tſong, ſucceſſor to Kau-tſu, detached 3ooo ſoldiers, 
each carrying alight in his hand, againſt them in the 
night-time, with orders to gn as near as. poſ- 
{ible to the Tartar camp. The barbarians imagining 
by the number of lights, that the whole Chineſe ar- 
my was at hand, immediately fled, and falling into 


the ambuſcades laid for them by the Chineſe general, 


were almoſt all cut to pieces. 125 

This check, however, did not long put a ſtop to 
the ravages of the Kitan. In the year 999, they laid 
ſiege to a city in the province of Peche-li : but Ching- 
tſong, ſucceſſor to Tay-tſong, came upon them with 
his army ſo ſuddenly, that they betook themſelves to 
flight. The emperor was adviſed to take advantage 
of their conſternation, and recover their country which 
had been yielded to them : but inſtead of purſuing his 
victory, he bought a peace, by conſenting to pay an- 
nnally 100,000 tacl (about bees, and 200,000 
pieces of filk. The youth and pacific diſpoſition of 
Jin-tſong, ſucceſſor to Ching-tſong, revived the con- 
Tape of the Kitan, and, in 1035, war would have 
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china. chaſe a peace by yielding up to the Tartars 16 cities 


On this, Tit-vang was 


In 962, Kaut-ſu, dying, was ſucceeded by his 


was preferable to ſuch an ignominious peace. 
Kin monarch, being informed of all that paſſed, had 
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been renewed, had not the emperor condeſcended to 
as ſhameful a treaty as that concluded by his father, 
Two years after, the Tartars demanded reſtitution of 
ten cities in the province of Peche-li, which had been 
taken by Ko-ghey founder of the 18th dynaſty ; upon 
which Jin-tſong engaged to pay them an annual tri- 
bute of 2c0,coo tacls of ſilver, and 300,000 pieces 
ot ſilk in licu of theſe cities. 

From this time the Kitan remained in peaceable 
poſlſeilion of their Chineſe dominions till the year 1117. 
Whey-tſong, at that time emperor, being able nei- 
ther to bear their ravages, nor by himſelf to put a 


China, 
— 


13 
Kitan dri. 
ven out by 
the eaſtery 
Tartarz, 


ſtop to them, reſolved upon a remedy which at laſt 


proved worſe than the diſcaſe . This was to call in 
the Nu-che, Nyu-che, or Eaſtern Tartars, to deſtroy 
the Kingdom of the Kitan. From this he was diſſua- 
ded by the king of Korea, and moſt of his own mini- 
ſters ; but, diſregarding their ſalutary advice, he join- 
ed his forces to thoſe of the Nu- che. The Kitan were 
then every where deſcated; and at laſt reduced to 


ſuch extremity, that thoſe who remained were forced 
to leave their country, and fly to the mountains of the 


welt. . | 1 ; 
Thus the empire of the Kitan was totally deſtroyed, 


I4 
Who af- 


but nothing to the advantage of the Chineſe ; for the ſume the 


_ Tartar general, elated with his conqueſt, gave the name of 
name of Kin to his new dominion, aflumed the title of K, and 


emperor, and began to think of aggrandizing him- 5 


ſelf and enlarging his empire. For this purpoſe, he 


immediately broke the treaties concluded with the 


Chineſe emperor; and invading the provinces of Pe- 


che- li and Shen-fi, made himſclt maſter of the greater 


part of them. Whey-tſong, finding himſelf in danger 
of loſing his dominions, made ſeveral advantageous 


_ propoſals to the "Tartar; who, ſceming to comply 


with them, invited him to come and ſettle matters by 
a perſonal conference. 


treaty could not ſubſiſt, and that the moſt cruel war 
The 


recourſe to arms, and took ſeveral cities. Whey- 
tſong was weak enough to go in perſon to hold a ſe- 


cond conference; but, on his arrival, was immediate- 


ly ſeized by the Tartar, He was kept priſoner un- 
der a ſtrong guard during the remaining part of his 
lite; and ended his days in 1125, in the deſert of 


The Chineſc monarch com- 
plied : but, on his return, the terms agreed on {ſeemed 
intolerable to his miniſters ; ſo that they told him the 


N 
They take 
the cmpe- 
ror priſoa- 


Shamo, having nominated his eldeſt fon K in- tſong to er. 


ſucceed him. 


Kin-tſong began his reign with putting to death ſix 
miniſters of ſtate, who had betrayed his father into 
the hands of the Kin Tartars. The barbarians in 
the mean time purſued their conqueſts without oppo- 
ſition. They croſſed the Whang-ho, or Yellow River, 
which an handful of troops might have prevented ; and 


marching directly towards the imperial city, took and 


plundered it, 'Then ſeizing the emperor and his con- 


1 
Imperi al ci 


ty and ano- 


ſort, they carried them away captives : but many of ther empe- 


ring death to ſuch an ignominious bondage, killed them- 
ſelves. The Kin being informed by the empreſs 
Meng that ſhe had been divorced, they left her be- 
hind. This proved the means of ſaving the 2 I 

or 


the principal lords, and ſeveral of the miniſters, prefer- ror taken. 


China. 
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for by her wiſdom and prudence ſhe got the crown 


placed on the head of Kau-tſong, ninth fon of the em- 


17 
Progreſs 
the Kin 
checked. 


peror Whey-tſong by his divorced emprels. 

Kau-tſong fixed his court at Nanking the capita] of 
Kyang-nan ; but ſoon after was obliged to remove it 
to Kang-chew in Che-kyang, He made ſeveral ef- 
forts to recover ſome ot his provinces from the Kin, 
but without effect. Ili-tſong the Kin monarch, in the 


mean time, endeavoured to gain the eltecm of his 


Chineſe-ſubjects by paying a regard to their learning 
and learned men, and honouring the memory of Con- 
fucias. Some time after, he advanced to Nanking, 


from whence Kau-tſong had retired, and took it: but, 


receiving advice that Yo-li, general of the Song, or 
ſomthern Chineſe, was advancing by long marches to 
the relief of that city, they ſet fire to the palace, and 
retired northward. However, Lo-ſi arrived time 
enough to fall upon their rear- guard; which ſuffered 
very much; and from this time the Kin never dared 
to croſs the river Kyang. Ina few years afterwards 
the Chineſe emperor ſubmitted to become tributary to 
the Kin, and concluded a peace with them upon very 
diihononrable terms. This ſubmiſſion, however, was 


of little avail; for, in 1163, the Tartars broke the 


peace; and, invadiny the ſouthern province with a for- 
midable army, took he city of Yang-chew. The 
king, having approached the river Kyang, near its 
mouth, where it is wideſt as well as molt rapid, com- 


manded his troops to croſs it, threatening with his 


drawn ſword to kill thoſe who refuſcd. On recei- 
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18 
They are 


ving ſuch an unreaſonable command, the whole ar- 


my mutinied ; and the king being killed in the be- 


ginning of the tumult, the army immediately reti- 
red. | | 
From this time to the year 1210, nothing remark- 


attacked by able occurs in the Chineſe history; but this year, 
Jenghiz- Jenghiz-khan, chief of the weltern Tartars, Moguls, 
khan and or Mungls, quarrelled with Yong-iſt emperor of the 


the king of Kin ; and at the 


Hya, 


ſame time ihe king of Hya, diſguſted 
at being refuſed aſſiſtance againſt Jenghiz-Khan, threat- 
ened him with an invaſion on the weſt tide. Yong-il1 


prepared for his defence; but in 1211, receiving news 


that Jenghiz-khan was advancing ſouthward with his 


| Whole army, he was ſeized with ſear, and made pro- 


T9 
Great wall 
ſorced by 
Jengliiz- 
khan. 


poſals of peace, which were rejected. In 1212, the 
Mogul generals forced the great wall ; or, according to 
ſome writers, had one of the gates treacherouſly open- 
ed to them, to the north of Shani ; and made incur- 
ſions as far as Peking the capital of the Kin empire. 


At the ſame time the province of Lyau-tong was al- 
moſt totally reduced by ſeveral Kitan lords who had 
Joined Jenghiz-khan ; ſeveral ſtrong places were ta- 


ken, and an army of 300,000 Kin defeated by the Mo- 
guls. In autumn they laid hege to the city of Tay- 
tong fu; where, although the governor Hnjaku fled, 
yet Jenghiz-khan met with a conſiderable reſiſtance, 
Having loſt a vaſt number of men, and being himſelf 
wounded by an arrow, he was obliged to raiſe the 
ſiege and retire into Tartary ; after which the Kin re- 
took ſeveral citics. The next year, however, Jeng- 


hiz-khan re-cntered China ; retook the cities which the 
Kin had rednced the year before ; and overthrew their 
armies in two bloody batiles, in one of which the 
gronnd was ſtrewed with dead bodies for upwards of 
tour leagues. | 
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The ſame year Long-tſi was ſlain by his general 
Hujaku ; and Sun, a prince of the blood, advanced in 
his room. After this the Moguls, attacking the empire 
with four armies at once, laid walte the provinces of 
Shanſi, Honan, Pecheli, aud Shantong. In 1214 Jeng- 
hiz-khan ſat down betore Peking; but inſtead of af- 
ſaulting the city, offered terms ot peace, which were 


accepted, and the Moguls retired into Tartary, Alter 


their departure, the emperor, leaving his fon at Pe- 
king, removed his court to Pyen-lyang near Kay- 
ſong-fu, the capital of Honan, At this Jenghiz-Khan 


being otfended, immediately ſent troops to beſiege Pe- 


king. The city held out to the fifth month of the year 
1215, and then ſurrendered. 


Moguls finiſhed the conqueſt of Lyau-tong ; and the 


Song refuſcd to pay the uſual tribute to the Kin. 


In 1216, Jenghiz-khan returned to purſue his con- 
queits in the welt of Aſia, where he ſtaid ſeven years; 
during which time his general Muhuli made great 
progreſs in China againſt the Kin emperor. He was 
greatly aſſiſted by the motions of Ning-iſong emperor 
ot the Song, or ſouthern China; who, incenſed by the 
frequent perfidies of the Kin, had declared war againſt 
them, and would hcarken to no terms of peace, though 
very advantageous propoſals were made. Notwith- 
ſtanding this, however, in 1220, the Kin, exerting 


At the ſame time the ken. 
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Peking ta- 
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themſelves raiſed two great armics, one in Shenſi, 


The former baffled the 
attempts of the Song and king of Hya, who had united 
againſt them; but the latter, though no fewer than 
200,000, were entirely defeated by Muhuli. In 1221, 


that officer paſſed the Whang-ho, and died after con- 


quering ſeveral cities. 

In 1224, the Kin emperor died; and was ſucceeded 
by his ſon Shew, who made peace with the king of 
Hya: but ncxt year, that kingdom was entirely de- 
ſtroyed by Jenghiz-khan. In 1226, Oktay ſon to 
Jenghiz-khan marched into Honan, and beſieged Kay- 


Song - ſu, capital of the Kin empire; but was obliged to 


withdraw into Shenſi, where he took ſeveral cities, and 
cut in pieces an army of 30,000 men. In 1227 Jeng- 
hiz-khan died, after having deſired his ſons to demand 
a paſſage for their army through the dominions of the 
Song, without which he ſaid they could not caſily van- 
quiſh the Kin. 

After the death of that great conqueror, the war 
was carried on with various ſucceſs ; but though the 
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Moguls took above 60 important poſts in the province 


of Snenſi, they found it impoſſible to force Tong-quan, 
which it bchoved them to do in order to penetrate effec- 
tualiy into Honan, 
tal of Shenſi, and defeated the Kin army which came 
to its relief. Here one of the officers deſired prince 
Tolcy to demand a paſſage from the Song throngh 


In April 1231 they took the capi- 


the country of Han-chong-fu, This propoſal] Toley 


communicated to bis brother Oktay, who approved of 


it as being conformable to the dying advice of Jeng- 


hiz-khan, Hereupon Toley, having aflembled all bis 
forecs, ſent a meſſenger to the Song generals to de- 
mand paſſage through their territories, This, how- 
ever, they not only refuſed, but put the meſſenger to 
death ; which ſo enraged Toley that he ſwore to 
make them repent of it, and was ſoon as good as his 
word. He decamped in Auguſt 1231 ; and having for- 
ced the paſſages, put io the {word the inhabitants of 

55 W ha- 


24 
Moguls 
quarrel 
with the 
Song. 


25 
Exploits of 
Toley. 


China, Wha-yan 


CHI 
and Fong-chew, two cities in the diſtrict 
of Han-chong-1u. Then having cut down rocks to 
fill up deep aby ſſes, and made roads through places 
almoſt inacceſſible, he came and beſieged the city of 
 Han-chongefu itſelf, The miſerable inhabitants fled 
to the mountains on his approach, and more than 
100,c00 of them periſhed. After this, Toley diviced 


his forces, conſiſting of 30,000 horſe, into two bodies. 


One of theſe went weltward to Myen-chew : from 


thence, after opening the paſſages ot the mountaius, 


they arrived at the river Kyaling, which runs ino 

the great Kyang. This they croſſed on rafts made 
of the wood of demoliſhed houſes ; and then, march- 
ing along its banks, ſeized many important polts, 
At laſt, having deſtroyed more than 140 cities, tuwns, 
or fortreſs, they returned to the army. The ſecond 
detachment ſeized an important poſt in the mountains, 
called Tautong, ſix or leven leagues to the eaſtward 
of Han-chong-tu. On the other tide Oktay advanced, 
in October, towards Pu-chew a city of Shan- i; which 
being taken after a vigorous detence, he prepared to 
paſs the Whang-ho. Toley, after ſurmounting incre- 
dible difficulties, arrived in December on the borders 
of Honan, and made a ſhew as if he deſigned to at- 
tack the capital of the Kin empire, On his firſt ap- 
pearance in Honan through a paſlage 1o little ſuſpect- 
ed, every body was filled with terror and aſtoniſh- 
ment, ſo that he proceeded for ſome time without 
oppolition. At laſt the emperor ordered his generals, 
Hota, Ilapua, and others, to march againſt the enemy. 
Toley boldly attacked them ; but was obliged to retire, 
which he did in good order, Hota was for purſuing 
him, ſaying that the Mogul army did not excecd 
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which Foley had obſtructed with trees, they were Chins. 
attacked by that prince at a diſadvantage, and, after wy 


a faint reſiſtance, defcaitd with great ſlaughter, and 
the Joſs of bah their generals, one Killed and the 
other taken, The emperor non ordered the army at 
Tong-quan and other tortified places to march io the 
relief of Kay-fong-fu, They aflembled accordingly, 
to the number of 110,000 foot and 15, cc%0 horle ; 
and were tuilowed by vaſt numbers of people who 
expected by their means to be protected from the 
enemy. But many of theſe troops having deſcried, 
and the reſt being enſcebled by the fatigues of their 
march, they diſperſed on the approach of their pur- 
ſuers, who killed all they found in the highways, Af- 
ter this the Moguls took Tong-quan and ſome other 


conßderable poſts; but were obliged toraiſe the ſieges 


of Quey-te-tu and Loyang, by the bravery of the go- 
vernors. Kyang-ſhin, governor of Loyang, had only 
3 or 4000 ſoldiers under him, while his enemies were 
30, co ſtrong, He placed his worſt ſoldiers on the 
walls, putting himſelf at the head of, 4co brave men ; 
whom he ordered to go naked, and whom he led to 
all dangerous attacks, He invented engines to caſt 


large ftones, which required but few hands to play 


them, and aimed ſo true as to hit at 100 paces diſ- 
tance, 


by the enemy into four pieces ; pointed tliem with 


pieces of braſs coin; and diſcharged them from wooden | 


tubes with as much force as bullets are from a muſket, 
Thus he haraſſed the Moguls for three months ſo grie- 


vouſly, that they were obliged, notwithſtanding their 
numbers, to abandon the enterprize. 


When their arrows failed, he cut thoſe ſhot 


2 
Oktay, at laſt, notwithſtanding his ſucceſſes, reſol- 81 of 

ved to return to Tartary ; and offered the Kin empe- the bclicg- 
ror peace, provided he became tributary, and deli- ed. 
vered up to him 27 familics which he named. Theſe 

offers were very agreeable to the emperor ; but Suputay, 

taking no notice of the treaty, puſhed on the ſiege of 

the capital with more vigour than ever. By the help 

of the Chineſe ſlaves in his army, the Mogul general 

ſoon filled the ditch ; but all his efforts ſeemed only to 

inſpire the beſieged with new vigour. The Moguls 

at that time made uſe of artillery, but were vnable to 

make the leaſt impreſſion upon the city walls. They 

raiſed walls round thoſe they beſieged, which they 
ſortified with ditches, towers, and batilements. They 
proceeded alſo to ſap the walls of the city; but were 

very much annoyed by the artillery of the beſieged, 
eſpecially by their bombs, which ſinking into the gal- 

leries, and burſting under ground, made great havock 

among the miners, For 16 days and nights the at- 
tack continued without intermiſſion ; during which 

time an incredible number of men periſhed on both ” 
ſides : at length, Suputay, finding that he could 23 
not take the city, withdrew his troops, under pretence Peacc con- 
of conferences being on foot, Soon after, the plague cluded; 
began in Kay-fong-fu ; and raged with ſuch violence, 

that in 30 days, 900,000 biers were carried out, be- 

ſides a vaſt multitude of the poorer ſort who could not 

afford any. | 29 

In a ſhort time, two unlucky accidents occaſiuned a And bro- 

renewal of the war ; which now put an end to the kcn. 


30,000 men, and that they ſeemed not io have eaten 
any thing for two or three days, Ilapua, however, 
was of opinion that there was no occalion for being 

ſo haſty, as the Moguls were incloſed between the 
rivers Han and Whang-ho, ſo that they could not 

_ eſcape, This negligence they ſoon had occaſion to re- 
pent of: for Toley, by a ſtratagem, made himſelf 
maſter of their heavy baggage ; which accident ob- 
liged them to retire to Tang-chew. From thence 

they ſent a meſſenger to acquaint the emperor that 
they had gained the battle, but concealed the loſs of 
their baggage. This good news filled the court with 
Joy ; and the pcople who had retired into the capital 
for its defence, left it again, and went into the coun- 

try; but, in a few days after, the vanguard of the Mo- 

guls, who had been ſent by the emperor Oktay, appear- 

ed in the field, and carried off a great number of thoſe 

26 that had quitted the city, | 

Capital of In January 1232, Oktay paſſing the Whang-ho, en- 
the Kin camped in the diſtrict of Kay-fong-fn, capital of the 
empire be- Kin empire, and ſent his general Suputay to beſiege 
leged. the city. At that time the place was near 30 miles 
in circumference : but having only 40,000 ſoldiers to 

defend it, as many more from the neighbouring cities, 

and 20,000 peaſants, were ordered into it ; while the 
emperor publiſhed an affecting declaration, animating. 

the people to defend it to the laſt extremity. Oktay, 

having heard with joy of Toley's entrance into Ho- 

nan, ordered him to ſend ſuccours to Suputay. On the 


other hand, the Kin generals advanced with 150,000 
men to relieve the city; but being obliged to divide 


their forces in order to ayoid in part the great road 


empire of the Kin. Gan-yong, a young Mogul lord, 
baving aſſumed the government of ſome citics in 
Kyang-nan, and killed the officer ſent to take Ry 

un 
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China, ſion of them, declared for the Kin. The emperor ed himſelf in the river Ju; as did alſo 00 of his moſt China. 
w——— unwarily. took Gan-yong into his ſervice, and gave reſolute ſoldiers. The fame day the new emperor, — 


him the title of Prince, Upon this Oktay ſent an en- Chengp-lin, was ſlain in a tumult ; and thus an end was Diſſelution 
voy, attended by 30 other perſons, to inquire into the put to the dominion of the Kin Tartars in China. of the Kin 


affair; but the Kin officers killed them all, without 
being, puniſhed by the emperor. Suputay, having in- 
formed his maſter of all theſe proceedings, was or- 
dered to continue the war in Honan. Shew-fu now 
commanded his officers to unite their troops for the 
defence of the capital; but before his orders could be 


_ obeyed, they were attacked and defeated, one after 


another, by the Moguls, 
ſoldiers from among the peaſants, for whoſe ſabſiſt- 
ence the people were taxed „, of the rice they poſ- 


eaſe; but while he flattered himſelf with theſe vain 
hopes ; the enemy's army arrived before the city and 
inveſted it. The garriſon were terrified at their ap- 
proach ; but were encouraged by the emperor, and his 
brave general Hu-ſye-hu, to hold out to the laſt. As 
there were not in the city a ſufficient number of men, 
the women, dreſſed in mens clothes, were employed 


to carry wood, ſtones, and other neceſſary materials 


to the walls. All their efforts, however, were ineffec- 
tual, They were reduced to ſuch extremities, that 
for three months they feg. on human fleſh ; killing the 
old and feeble, as well as many priſoners, for food. 
This being known to the Moguls, they made a general 


aſſault in January 1234, The attack continued from 


morning till night: but ar laſt the aſſailants were re- 
pulſed, In this action, however, the Kin loſt all their 


beſt vfficers; upon which the emperor reſigned the 


33 


crown to Chengp-lin a prince of the blood. 


Next morn- 
ing, while the ceremony of inveſting the new em- 
peror was performing, the enemy mounted the ſouth 
walls, which were defended only by 200 men; and 


the ſouth gate being at the ſame time abandoned, the 


whole army broke in. They were oppoſed, how- 


This obliged him to raiſe 


The empire of China was now to be ſhared between empire. 


the Song, or Southern Chineſe, and the Moguls. It 
had been agreed upon, that the province of Honan 
ſhould be delivered up to the Song as ſoon as the war 
was finiſhed, But they, without waiting for the cxpi- 
ration of the term, or giving Oktay notice of their pro- 
ceedings, introduced their troops into Kay-fong- fu, 
Lo-yang, and other conſiderable citics. 


| 35 
On this the-War be- 


Mogul general reſolved to attack them; and repaſſing tween the 
the Whang-ho, cut in pieces part of the garriſon of Song and 


entered with an army of 500,000 men. 


ſeſled. The city began now to be diſtreſſed for want Lo-yang, while they were out in ſearch of proviſions. * "omg 
of proviſions ; and as it was but in a bad poſture of de- The garriſon of Kay-fong-fu likewiſe abandoned that?“ 
zo fence, the emperor marched with an army againſt place; and the Song emperor degraded the officers 
Capital the Mogals. His expedition proved unfortunate; for, who had been guilty of thoſe irregularities, ſending 
2zainbe- ſending part of his army to beliege a city called Why- ambaſſadors to Otkay, at the ſame time, to delire a 
keged, chew, it was totally cut in pieces, and Suputay a ſe- continuance of the peace. What Oktay's anſwer was 
; cond time fat down before the capital, Vc eare not told, but the event ſhowed that he was 
| 1 On hearing this bad news, the emperor repaſſed not well pleaſed; for, in 1235, he ordered his ſecond 
the Whang-ho, and retired to Qney-te-fu, Here he ſon prince Kotovan, and his general Chahay, to attack 
had not been long before the capital was delivered the Song in Se-chwen, while others marched towards 
up by treachery, and Suputay put all the males of the the borders of Kyang-nan. 
imperial race io death; but, by the expreſs command In 1236, the Moguls made great progreſs in the 
of Oktay, ſpared the inhabitants, who are ſaid to have province of Hu-quang, where they took ſeveral cities, 
amounted to 1,400,000 families. After this diſaſter and put vaſt numbers to the ſword. This year they 
the unhappy monarch left his troops at Quey-te-fu, introduced paper or ſilk money, which had formerly 
2 and retired to Juning-fu, a city in the ſouthern part been uſed by Chang-tſong ſixth emperor of the Kin. 
Siege of of Honan, atttended only by 400 perſons. Here the Prince Kotovan forced the paſſages into the diſtrict of 
Juning-fu. diſtance of the Moguls made him think of living at Hang-chong-fu in the province of Shenſi, which he 386 


Here a ter- Dreadful 


rible battle was fought between the vaſt army of the engage- 
Moguls and the Chineſe troops, who had been driven ment. 


ſrom the paſſages they defended, The latter con- 
ſiſted only of 10,000 horſe and foot, who were almoſt 
entirely cut off; and the Moguls loſt ſueh a number of 
men, that the blood is ſaid to have run for two leagues 
together. 
Sechwen, which they almoſt entirely reduced, com- 
mitting ſuch barbarities, that, in one city, 40,000 
people choſe rather to put an end to their own lives 
than ſubmit to ſuch cruel conquerors, 


lu 1237, the Moguls received a conſiderable check 


before the city of Gan-tong in Kyang-nan, the ſiege of 
which they were obliged to raiſe with loſs. 


vince, They ſurrounded it with a rampart of earth 
and a double ditch ; but the Chineſe general ordered 


their. intrenchments to be filled with immenſe quan- 


tities of herbs ſteeped in oil, and then ſet on fire, 
while he ſhot ſlones upon them from a tower ſeven 
ſtories high, At the ſame time a vigorous ſally was 


made; and the Mogul army being thrown into the ut- 


ever, by Hu-ſye-hu ; who, with roco ſoldicrs, conti- moſt diſorder, were obliged finally to abandon the 
Unhappy nued to fight with amazing intrepidity. In the mean ſiege and retire northwards, | 
late of the time Shew-fſu, ſeeing every thing irreparably loſt, In 1239, theſe barbarians were oppoſed by 2 ge- 
CI PErOr, 


do be ſet on fire as ſoom as he was dead. 


lodged the ſeal of the empirc in a houſe; and then 
cauling ſheaves of ſtraw to be {ct round it, ordered it 
After giving 
this order he hanged himſelf, and hi commands were 
executed by his domeſtics, 
tinned fighting with great bravery, no ſooner heard 


of the tragical death of the emperor than he drown - 


Hu- ſye-hu, who ſtill con- 


neral called Meng-kong, with great ſucceſs; who, this 
and the following year, gained great honour by his 
exploitss While he lived, the Moguls were never 
able to make any conſiderable progreſs; but his death, 
in 1246, proved of the greateſt detriment to the Chi- 
neſe affairs; and ſoon after, the Tartirs renewed the 


war with more yigour and ſucceſs than ever. In 
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After this victory the Moguls entered | 


In 1238 
they beſieged Lu-chew, another city in the ſame pro- 


China, 
— —-— 


5 
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128, they re-entercd the province of Se-chwen ; but 
ſtiM met with vigorous oppoſition in this quarter, be- 
cauſe the Chineſe took care to have Se-chwen furniſh- 
cd with good troops and generals, Though they 
were always beaten, being greatly inferior in number 
to their enemies, yet they generally retwok the cities 
the Moguls had reduced, as the latter were cow monly 
obliged to withdraw for want of proviſions and fo- 
rage, In 1259 they undertook the ſiege of Ho-cicw, 
a ſtrong city to the welt of Peking, defended by Vang- 
kyen, a very able officer, who commanded a nume- 
rous garriſon, The ſiege continued from the month 


of February till Auguſt; during which time the Mo- 


guls loſt an immenſe number of men. On the 16th 
of Auguſt they made a genera! aſſault in the night. 
They mounted the walls before the governor had in- 


_ relligence ; but were ſoon attacked by him with the 
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their cmpe- 


ror killed, 


utmolt fury, The Mogul emperor, Meng-ko, him- 
ſelf came to the ſcalade ; but his preſence was not ſut- 
ficient to overcome the valour of Vang-kyen. 
the ſame time the ſcaling-ladders of the Moguls were 
blown down by a ſtorm ; upon which a terrible ſlaugh- 
ter enſued, and among the reſt tell the emperor him— 
ſelf. Upon this diſaſter the Mogul generals agreed to 
raiſc the liege, and retire towards Shen-t1, 

On the death of Meng-ko, Hupilay, or Kublay Khan, 
who ſucceeded him, laid ſiege to Vu-chang- fu, a city 


not far diſtant from the capital of the Song empire. 


At this the emperor being greatly alarmed, diltribu- 


ted immenſe ſums among his troops; and, having raiſed 
a formidable army, marched to the relief of Vu-chang- 


fu, Unfortunately the command of this army was com- 


mitted to the care of Kya-tſc-tau, a man without 
either courage or experience in war, He was beſides 


very vain and vindictive in bis temper ; often uſing 


the belt officers ill, and entirely overlooking their me- 
rit, which cauſed many of them to go over to the 
Moguls. The ſiege of Vu-chang-fu was commenced, 
and had continued a conſiderable time, when Kya-tſe- 


tau, afraid of its being loſt, and at the ſame time not 


daring to take any effectual ſtep for its relief, made 


propoſals of peace. A treaty was accordingly con- 


cluded, by which Kya-tſe-tau engaged to pay an an- 


- nual tribute of about L.50,000 in filver, and as much 


39 
Treachery 
of a Chi- 
neſe mini- 
ſter. | 


in ilk ; acknowledging likewiſe the ſovereignty of the 
Moguls over the Song empire. In conſequence of 
this treaty, the Mogals retreated after the boundaries 
of the two empires had been fixed, and repaſſed the 
Kyang ; but 170 of them having ſtaid on the other fide 


of the river, were put to death by Kya-tſe-tau. 


This wicked miniſter totally concealed from the 
emperor his having made ſuch a ſhameful treaty with 
the Moguls; and the 170 ſoldiers maſſacred by his 
order, gave occalion to report that the enemy had 
been defeated; ſo that the Song court believed that 
they had been compelled to retreat by the ſuperior 
valour and wiſdom of Kya-tſe-tau. This proved the 
ruin of the empire; for, in 1260, the Mogul empe- 
ror ſent Hauking to the Chineſe court to execute the 
treaty according to the terms agreed on with Kya- 
tle-tau. The miniſter, dreading the arrival of this 
envoy, impriſoned him near Nanking ; and took all 
poſſible care that neither Hupilay, nor Li-tſong the 


Chineſe emperor, ſhould ever hear any thing of him. 


It was impoſſible ſuch unparalleled conduct could 
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fail to produce a new war. Hupilay's courtiers in- 
cellantly preſſed him to revenge himſelf on the Son 
tor their treacherous behaviour ; and he ſoon publiſhed 
a manifeſto againſt them, which was followed by a 
renewal of hoſtilities in 1268, The Mogul army a- 
mounted to 300,000 men; but notwithſtanding their 
numbers, little progreſs was made till the year 1271. 
Syan-yang and Fan-ching, citics in the province of Se- 
chew had been beſieged for a long time ine ffectually; 
but this year, an Igur lord adviſed Hupilay to ſend for 
{everal of thoſe enpineers out of the weſt, who knew 
how to caſt ſtones of 150 pounds weight ont of their 
engines, which made holes of ſeven or eight feet wide 
in the ſtrongeſt walls. 


accordingly ſent for; and after giving a ſpecimen of 


Two of theſe engineers were 


China. 


their art betore Hupilay, were ſent to the army in 


1272. In the beginning of 1273 they planted their 
engines againit the city of Fan-ching, and preſently 
made a breach in the walls. 
the ſuburbs were taken; and ſoon after the Moguls 
made themſelves maſters of the walls and gates of the 
city. Nevertheleſs, a Chincſe officer, with only 100 
ſoldiers, reſolved to fight from ſtreet to ſtreet. This 


he did for a Jong time with the greateſt obſtinacy, 


killing vaſt numbers of the Moguls; and both partics 
are ſaid to have been ſo much overcome with thirſt, 
that they drank human blood to quench it. The Chi- 
neſe ſet fire to the houſes, that the great beams, fall- 
ing down, might embarraſs the way of their parſuers ; 
but at laſt being quite wearied out, and filled with de- 
ſpair, they put an end to their own lives. After the 
taking of Fan-ching, all the materials which had ſer. 
ved at the ſiege were tranſported to Seyen-yang. 
The two engineers polted themſelves againſt a d! 
en entrenchment raiſcd on the ramparts. This they 
quickly demoliſhed: and the beſieged were fo inti- 
midated by the noiſe and havock made by the ſtones 
caſt from theſe terrible engines, that they immediate- 
ly ſurrendered, | | TT 

In 1274, Pe- yen, an officer of great valour, and en- 
dowed with many other good qualitics, was promoted 
to the command of the Mogul army. His firſt ex- 
ploits were the taking of two ſtrong cities; after 
which he paſſed the great river Ky-ang, defeated the 
Song army, and laid ſiege to Vu-chang-fu. This city 


was ſoon intimidated into a ſurrender; and ,Pe-yen, by 


reſtraining the barbarity of his ſoldiers, whom he 
would not allow to hurt any body, ſoon gained the 
hearts of the Chineſe ſo much, that ſeveral citics ſur- 
rendered to him on the firſt ſummons. In the mean 
time the treacherous Kya tſe-tau, who was ſent to op- 
poſe Pe-yen, was not aſhamed to propoſe peace on the 
terms he had formerly concluded with Hupilay ; but 


After a bloody conflict 


40 
Deſperate 
conflict. 


theſe being rejected, he was obliged at Jength to come 


to an engagement. In this he was defeated, and Pe- 
yen continued his conqueſts with great rapidity. Hav- 
ing taken the city of Nanking, and fome others, he 


marched towards Hang-chew-tu, the capital of the 
Song empire, 


Peace was now again propoſed, but re- Chineſe 


41 


jected by the Mogul general; and at Jaſt the em preis empras 
was conſtrained to put herſelf, with her ſon, then an ſubzuts 


infant, into the hands of Pe-yen, who immediately 
ſent them to Hupilay. 


The ſubmiſſion of the empreſs did not yer put an 
end to the war. Many of the chief officers ſwore 3 
| 0 
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they preſented to his majeſty. The ſame year a trea- China. : 
tiſe on aſtronomy was publiſhed by his order; and, i 
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China. do their utmoſt to reſcue her from the hands of her 


w—— enemies. In conſequence of this reſolution they diſ- 
tributed their money among the ſoldiers, and ſoon 


ge. the kingdoms of Tonkquin and Cochin-china. Both 

REP, Fe Notwithitanding the progreſs of the Moguls, vaſt theſe enterpriſes ended unfortunately, but the firſt 

of the Song territories ſtil} remained to be ſabdued before they remarkably ſo ; for of 100,000 perſons employed in 

empire. could become maſters of all the Chineſe empire. On it, only four or five eſcaped with the melancholy news 

the death of Twon-tſong, therefore, the mandarins of the deſtruction of the reſt, who all periſhed by ſhip- 
raiſed to the throne his brother, named Te-ping, at wreck, Shi-tſu reigned 15 years, died in the Both year 42 
that time but eight years of age. His army conſiſted of his age, and was ſucceeded by his grandſon, The Moguls 
of no fewer than 200,000 men; but being utterly void throne continued in the Ywen family till the year 1367, driven out. 
of diſcipline, and entirely ignorant of the art of war, when Shun-ti, the laſt of that dynaſty, was driven out 
they were defeated by 20,000 Mogul troops. Nor by a Chineſe named Chu. During this period the 
was the fleet more ſucceſsſul; for being put in con- Tartars had become enervated by long proſperity ; 
fulion by that of the Moguls, and the emperor in dan- and the Chineſe had been rouſed into valour by their 
ger of falling into their hands, one of the officers ta- ſubjection. Shun-ti, the reigning prince, was quite 
king him on his choulders, jumped with him into the ſunk in floth and debauchery ; and the empire, beſides, 435 
ſea, where they were both drowned. Moſt of the was oppreſſed by a wicked miniſter named Ama. In Exploits of 
mandarins followed this «xample, as did alfo the em- June 1355, Chu, a Chineſe of mean extraction, and Chu, 
preſs and miniſter, all the ladies and maids of honour, head of a ſmall party, ſet out from How-chew, paſſed 
and multitudes of others, inſomuch that 100,000 people the Kyang, and took Tay-ping. He then aſſociated 
are thought to have periſhed on that day. Thus end- himſelf with ſome other malcontents, at the head of 
ed the Chineſe race of emperors; and the Mogul dy- whom he reduced the town of Tu-chew, in Kyang- 
4z naſty, known by the name of Ywen, commenced. nan. Soon after he made himſelf maſter of Nanking, 
Reign of Though o race of men that ever exiſted were having defeated the Moguls who come to its relief. In 
Hupilay, more remarkable for cruelty and barbarity than the December 1356, he was able to raiſe 100,000 men, 


enjoyed it but a very ſhort time. 


got together an army of 40,000 men, This army at- 
tacked the city where the young emperor Kong- 
iſong was lodged, but without ſucceſs ; after which, 
and ſeveral other vain attempts, they raiſe] one of 
his brothers to the throne, who then took upon him 
the name of Twon-tſong. He was but nine years of 
age when he was raiſed to the imperial dignity, and 
In 1277 he was in 
great danger of periſhing, by reaſon of the ſhip on 
board which he then was being caſt away. The 
poor prince fell into the water, and was taken up half 
dead with the fright. A great part of his troops pe- 
riſhed at that time, and he ſoon after made offers of 
ſubmiſſion to Hupilay, Theſe, however, were not 
accepted; for, in 1278, the unhappy Twon-tſong was 
obliged to retire into a little deſert iſland on the coaſt of 
Onang-tong, where he died in the 111th year of his age. 


Moguls ; yet it doth not appear that the emperors of 
the Ywen dynaſty were in any reſpect worſe than 
their predeceſſors. On the contrary, Hupilay, by the 


Chincle called Shi-t/u, found the way of reconciling 


the people to his government, and even of endearing 
himſelf to them ſo much, that the reign of his family 
is to this day ſtyled by the Chineſe the wife govern- 
ment, This he accompliſhed by keeping as cloſe as 


poſlible to their ancient laws and cuſtoms, by his mild 


and juſt government, and by his regard for their 
learned men, He was indecd aſhamed of the igno- 


rance and barbarity of his Mogul ſubjects, when com- 
pared with the Chineſe, 


The whole knowledge of 
the former was ſummed up in their ſkill in managing 


their arms and horſes, being perfectly deſtitute of 
every art or ſcience, or even of the knowledge of 
letters. In 1269, he had cauſed the Mogul charac- 
ters to be contrived. In 1280, he cauſed ſome mathe- 
maticians ſearch for the ſource of the river Whang-ho, 
which at that time was unknown to the Chineſe them- 
ſelves, In four months time they arrived in the 


country where it riſes, and made a map of it, which 


2 


1282, he ordered the learned men to repair from all 
parts of the empire to examine the ſtate of literature, 
and take meaſures for its advancement, 

At his firſt acceſſion to the crown he fixed his reſi- 
dence at Tay-ywen-fu, the capital of Shen-fi ; but 
thought proper afterwards to remove it to Peking. 
Here, being informed that the barks, which brought 


to court the tribute of the ſouthern provinces, or car- 


ried on the trade of the empire, were obliged to come 
by ſea, and often ſuffered ſhipwreck, he cauſed that 
celebrated canal to be made, which is at preſent one 
of the wonders of the Chineſe empire, being 300 
leagues in length. By this canal above gcoo imperial 
barks tranſport with caſe, and at ſmall expence, the tri- 
bute of grain, rice, ſilks, Cc. which is annually paid 
to the court, In the third year of his reign Shi-tſa 
formed a deſign of reducing the iſlands of Japan, and 


at the head of whom he took the city of U-chew, in 
the caſt borders of Quang- ſi; and here, aſſembling his 
generals, it was reſolved neither to commit ſlaughters 
nor to plunder. The moſt formidable enemy he had 


to deal with was Chen-yew-lyang, ſtyled © emperor of 


the Han,” This man being grieved at the progreſs 
made by Chu, equipped a fleet, and raiſed a formi- 
dable army, in order to reduce Nan-chang-fu, a city 


of Kyang-li, which his antagoniſt had made himſelf 2 


maſter of, The povernor, however, found means 


to inform Chu of his danger; upon which that chief 


cauſed a flect to be fitted out at Nanking, in which 
he embarked 200,000 ſoldiers. As ſoon as Chen-yew- 


lyang was informed of his enemy's approach, he raiſed 


the liege of Nan-chang-fu, and gave orders for at- 
tacking Chu's naval force. An engagement enſued 
between a part of the fleets, in which Chu proved 
victorious ; and next day, all the ſquadrons having 
Joined in order to come to a general engagement, 
Chu gained a ſecond victory, and burnt 1co of the 
enemy's veſſels, A third and fourth engagement hap- 
pened, in both which Chu gained the victory; and in 


the 


Clint, 
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taken priſoner, and his generals obliged to ſurrender 
themſelves, with all their forces and ve ſſels. 

In January 1364, Chu's generals propoſed to have 
him proclaimed emperor ; but this he declined, and 
at firſt contented himſelf with the title of king of U. 
In February he made himſelf maſter of Vu-chang-fu, 
capital of Ha-quang ; where, with his uſual humanity, 
he relieved thoſe in diſtreſs, encouraged the literati, 
and would allow his troops neither to plunder nor de- 
ſtroy. This wiſe conduct procured him an caſy con- 
queſt both of Kyang-ſi and Hu-quang, The Chineſe 
ſubmitted to him in crowds, and profeſſed the greateſt 
veneration and reſpect for his perſon and govern- 
ment, | 

All this time Shun-ti, with an unaccountable negli- 


_ gence, never thought of exerting himſelf againſt Chu, 


47 
Becomes 


but concinued to employ his forces againſt the rebels 
who had taken up arms in various parts of the empire ; 
ſo that Chu found himſelf in a condition to aſſume the 


emperor of title of emperor. This he choſe to do at Nanking on 


China, 


43 
Moguls 
driven be- 


deſert. 


0 
China a- 
gain con- 
quered by 
the Tartars. 


the firſt day of the year 1368. After this his troops 
entered the province of Honan, which they preſently 
reduced. In the third month, Chu, who had now 


taken the title of Houg- vn, or Tay-t/u, reduced the 
fortreſs of Tong-quan ; after which his troops entered 


Pecheli from Honan on the one ſide, and Shan-tong 
on the other, Here his generals defeated and killed 
one of Shun-ti's officers ; after which they took thecity 


of Tong-chew, and then prepared to attack the capi- 


tal, from which they were now but 12 miles diſtant. 
On their approach the emperor fled with all his family 


beyond the great wall, and thus put an end to the dy- 
naſty of Ywen, In 1370 he died, and was ſucceeded 


by his ſon, whom the ſucceſſor of Hong-vu drove be- 
yond the 


yond the Kobi or Great Deſert, which ſeparates China 
from Tartary. They continued their incurſions, how- 


ever, for many years; nor did they ceaſe their at- 
tempts till 1583, when vaſt numbers of them were cut 


in pieces by the Chineſe troops. 


The 21ſt dynaſty of Chineſe emperors, founded in 


1368 by Chu, continued till the year 1644, when they 
were again expelled by the Tartars, The laſt Chineſe 
emperor was named Whay-tſong, and aſcended the 
throne in 1628. He was a great lover of the ſciences, 
and a favourer of the Chriſtians; though much 
addicted to the ſuperſtitions of the Bonzes. He found 


himſelf engaged in a war with the Tartars, and a 
That he 
might more effectually ſuppreſs the latter, he reſolved 


number of rebels in different provinces, 


to make peace with the former; and for that end ſent 
one of his generals, named Ten, into Tartary, at 


the head of an army, with full power to negociate a 


peace; but that traitor made one upon ſuch ſhameful 


terms, that the emperor refuſed to ratify it. Ywen, 


in order to oblige his maſter to comply with the terms 
made by himſelf, poiſoned his beſt and moſt faithful 


general, named Mau. ven- long; and then deſired the 
Tartars to march directly to Peking, by a road dif- 
ferent from that which he took with his army, This 


they accordingly did, and laid liege to the capital. 


Ywen was ordered to coine to its relief : but, on his 
arrival, was put to the torture and ſtrangled; of which 
the Tartars were no ſooner informed, than they raiſed 
the ſtege, and returned to their own country. In 1636, 
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the laſt, Chen-yew-lyang himſelf was killed, his ſon 


fleſu than ſurrender. 


enough to aſſume the title of emperor. 
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the rebels abovementioned compoſed four great ar- 


China; 


mies, commanded by as many generals; which, hew- —,——- 


ever, were ſoon reduced to two, commanded by Li 


and Chang, Theſe agreed to divide the empire be- 


tween them ; Chang taking the weltern provinces, 
and Li the eaſtern ones. The latter ſeized on part of 
Shen-ſi, and then of Honan, whoſe capital, named 
Kay-fong-fu, he laid ſiege to, but was repulſed with 
loſs. He renewed it 11x months after, but without 
ſucceſs; the beſieged chooſing rather to feed on human 
The imperial forces coming 
ſoon after to its aſſiſtance, the general made no doubt 


of being able to deſtroy the rebels at once, by break- 


ing down the banks of the Yellow River ; but unfor- 
tunately the rebels eſcaped to the mountains, while the 
city was quite oyerflowed, and 300,cco of the inhabi- 
tants periſhed, ; | | 

After this diſaſter, Li marched into the provinces 
of Shen-ſi and Honan ; where he put to death all the 
mandarins, exacted great ſums from the officers in 


place, and ſhowed no favour to any but the populace, 


whom he freed from all taxes : by this means he drew 


ſo many to his intereſt, that ke thought himſelf ſtrong 


He next ad- 
vanced towards the capital, which, though well gar- 
riſoned, was divided into factions. Li had taken care 
to introduce before-hand a number of his men in diſ- 


guiſe ; and by theſe the gates were opened to him the 55 
| He entered the city in Unhappy 
triumph at the head of 3co,0co men; whilſt the em- ſate of the 


third day after his arrival. 


peror kept himſelf ſhut up in his palace, buſied only emperor 


with his ſuperſtitions. It was not long, however, be- 
fore he found himſelf betrayed : and, under the great- 


and his fa. 


mily. 


eſt conſternation, made an effort to get out of the pa- 


lace, attended by about 6co of his guards. He was 
ſtill more ſurpriſed to ſee himſelf treacherouſly aban- 
doned by them, and deprived of all hopes of eſcaping 
the inſults of his ſubjects. Upon this, preferring death 
to the diſgrace of falling alive into their hands, he im- 


mediately retired with his empreſs, whom he tenderly 


loved, and the princeſs her daughter, into a private 
part of the garden. His grief was ſo great that he was 
not able to utter a word ; but ſhe ſoon underſtood his 


meaning, and, after a few ſilent embraces, hanged 
herſelf on a tree in a ſilking firing. Her huſband ſtaid 


only to write theſe words on the border of his veſt ; 
© I have been baſely deſerted by my ſubjects; do 
what you will with me, but ſpare my people.” He 
then cut off the young princeſs's head with one ſtroke 
of his ſcymitar, and hanged himſelf on another tree, 
in the 17th year of his reign, and 36th of his age. His 
prime miniſter, queens, and eunuchs, followed his ex- 
ample ; and thus ended the Chineſe monarchy, to give 
place to that of the Tartars, which hath continued ever 
ſince. | 5 

It was ſome time before the body of the unfortu- 
nate monarch was found. At laſt it was brought be- 
fore the rebel Li, and by him uſed with the utmoſt 
indignity ; after which he cauſed two of Whey-tſong's 
ſons, and all his miniſters, to be beheaded ; but his 
eldeſt ſon happily eſcaped by flight. The whole empire 


ſubmitted peaceably to the uſurper, except prince U- 


ſan-ghey, who commanded the imperial forces in the 


province of Lyau-tong, This brave prince, finding 


himſelf unable to cope with the uſurper, invited the 


Tartars 
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china. Tartars to his aſſiſtance, and Tſong-te their king im- 
w—— nediately joined him with an army of 80,000 men. 
Upon this the uſurper marched dire&ly io Peking; but 

not thinking himſelf ſate there, plundered and burnt 

the palace, and then fled with the immenſe treaſure 

he had got. What became of him afterwards we are 

not told; bit the young Tartar monarch was imme- 

diately declared emperor of China, his father Tiong- 


empire. | 
T he new emperor, named Shun-chi, or Xun-chi, be- 
an his reign with rewarding U-ſan-ghey, by con- 
Loving upon bim the title of King; and afligned him 
the city of Si-gnan-fu, capital of Shen-fi, for his reſi- 


from repenting of his error in calling in the Tartars, 
ons to drive away dogs.“ 


vailed if his allies had been faithful ; but they trea- 
cherouſly deſerted him one after another: which ſo at- 
fected him, that he died ſoon after, In 1681 Hong- 
wha, ſon to U-ſan-ghey, who continued his efforts a- 
gainſt the Tartars, was reduced to ſuch ſtraits that he 

put an end to his own life. | | 
During this ſpace, there had been ſome reſiſtance 
made to the Tartars in many of the provinces, Two 
princes of Chineſe extraction had at different times 
5r been proclaimed emperors ; but both of them were 
Umpire to- Overcome and put to death. In 1682, the whole 15 
tally re- provinces were ſo effectually ſubdued, that the em- 
duced, peror Kang-hi, ſucceſſor to Shunc-hi, determined to 


viſit his native dominions of Tartary, He was ac- 
companied by an army of 70,000 men, and continued 


for ſome months taking the diverſion of hunting. 
This he continued to do for ſome years; and in his 
journeys took father Verbeiſt along with him ; by which 
means we have a better deſcription of theſe countries 
52 than could poſſibly have been otherwiſe obtained, 


ty firſt en- of the Chriſtian religion ; in favour of which laſt he 
couraged publiſhed a decree, dated in 1692, In 1716, however, he 
_ revived ſome obſolete laws againſt the Chriſtians; nor 
pertecuted could the Jeſaits with all their art preſerve the footing 
they had got in China, The canſes of this alteration 

in his reſolution are, by the miſſionaries, ſaid to have 

been the ſlanders of the mandarins: but, ſrom the 

known character of the Jeſuits, it will be readily be- 

lieved, that there was ſomething more at bottom. 

This emperor died in 1722, and was ſucceeded by his 

ſon Yon-ching ; who not only gave no encouragement 

to the miſſionaries, but perſecuted all Chriſtians of 
whatever denomination, not excepting even thoſe of 

the imperial race. At the beginning of his reign he 


1732 they were baniſhed ſrom thence into Ma-kau, a 
little iſland inhabited by the Portugueſe, but ſuhject to 
China. He died in 1736; but though the Jeſuits en- 
| tertained great hopes from his ſucceſſor, we have not 
heard that they have yet met with any ſucceſs, 

Thus we have given an account of the moſt memo- 
rable tranſactions recorded in the Chineſe hiſtory, It 
now remains only to deſcribe the preſent ſtate of the 
empire and its inhabitants, according to the beſt and 

| lateſt accounts. | — 
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1 


The climate as well as the ſoil of this extenſive em- 


te having died almoſt as ſoon as he ſet his foot in that 


dence. This, however, did not hinder U-ſan-ghey 


or, as he himſelf uſed to phraſe it, in ſending for li- 
In 1674, he formed a very 
ſtrong alliance againſt them, and had probably pre- 


Chriſtiani- This prince was a great encourager of learning and 


baniſhed all the Jeſuits into the city of Canton, and in 
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pire is very different in different paris; ſevere cold be W 
ing often felt in the northern provinces, while the in- Chmate 
habitants of the ſouthern ones are ſcarce able to bear foil, 2d 
the heat. In general, however, the air is accounted produce. 
wholeſome, and the inhabitants live to a great age.— | 
The northern and weſtern provinces have many 
mountains, which in the latter are cultivated, but 

in the north are barren, rocky, and incapable of im- 
provement. On the mountains of Chenſi, Honan, Can- 

ton, and Fokien, are many foreſts, abounding with tall, 
ſtraight trees, of different kinds, fit for building, and 
particularly adapted for maſts and ſhip-timber, Theſe 

are uſed by the emperor in his private buildings; and 

from theſe foreſts enormous trunks are ſometimes 
tranſported to the diſtance of more than 300 leagues, 

Other mountains contain quickſilver, iron, tin, copper, 

gold, and (iiver, Formerly theſe laſt were not allowed 

to be opened, leſt the people ſhould thereby be in- 

duced to neglect the natural riches of the ſoil; and 

it is certain, that, in the 15th century, the emperor 

cauſed a mine of precious ſtones to be ſhut, which had 

been opened by a private perſon. Of late, however, 

the Chineſe are leſs ſcrupulous, and a great trade in 

gold is carried on by them. Many extravagant fables are 

told by the Chineſe of their mountains, particularly of 

one in Chen-ſi which throws out flames, and produces 

violent tempeſts, whenever any one beats a drum or 

plays on a muſical inſtrument near it. In the province of 
Folkien is a mountain, the whole of which is an idol, or 

ſtatue of the god Fo. This natural coloſſus, for it 
appears not to have been the work of art, is of ſuch 


an enormous ſize, that each of its eyes is ſeveral miles 


in circumference, and its noſe extends ſome leagues, 564 
China has ſeveral large lakes; the principal one is Lakes and 
that named Poyang-hou, in the province of Kiang-ſi, rivers. 


It is formed by the confluence of four large rivers, ex- 


tends near 100 leagues in length; and, like the ſea, 
its waters arc raiſed into tempeſtuous waves. The em 
pire is watered by an immenſe number of rivers of dif- 
ferent ſizes, of which two are particularly celebrated, 


viz, the Yang-t/e kiang, or ſon of the ſea, and Heang-ho, 


or the Te/low river, The former riſes in the province 
of Yun-nan, and paſſing through Hou-quang and 


| Kiang-nan, falls into the eaſtern ocean, after a courſe 


of 1200 miles, oppolite to the iſland of Tſon- ming, 
which is formed by the ſand accumulated at its Raps, 
This river is of immenſe ſize, being half a league broad 
at Nanking, which is near 100 miles from its mouth, - 
The navigation is dangerous, ſo that great num- 
bers of veſſels are loſt on it. It runs with a rapid 
current, forming ſeveral iſlands in its courſe, which 
are again carried off and new ones formed in different 


places, when the river is ſwelled by the torrents from 


the mountains. Theſe iſlands, while they remain, 
are very uſeful; producing great quantities of reeds | 
ten or twelve feet high, which are uſed in all the 


neighbouring countries for fuel. The Hoang-ho, or 


yellow river, has its name from the yellow colour given 
it by the clay and ſand waſhed down in the time of 
of rain, It riſcs in the mountains which border the 
province of Te-tchuen on the weſt, and after a courſe 
of near 600 leagues, diſcharges itſelf into the eaſtern - 
ſea not far from the mouth of the Kiang. It is very 
broad and rapid, but ſo ſhallow that it is ſcarce navi- 

| gables 


China, 


H 


able. It is very liable to inundations, often overflow- 
ing its banks, and deſtroying whole villages. For this 
reaſon it has been found neceſlary to coufine it in ſc- 
veral places by long and ſtrong dykes; which yet do 
not entirely anſwer the purpole, "The people o Ho- 
nan, theretore, whoſe land is exceedingly low, have 
ſurrounded moſt of their cities with (ſtrong ramparts of 
carth faced with turf, at the diſtance of three fur- 
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rapid, At the ſixth moon, when the water was high 
and the wind ſtrong, the bark I have mentioned ar- 
riving above Che-pai, was driven on a ſand-bank ; for 
between theſe two places the river is full of moveable 
ſands, which are continually ſhifting their ſituation, 
The malter of the boat dropped his anchor until the 
wind ſhould abate, and permit him to continue his 
voyage; but a violent vortex of inoveable ſand, which 


Chinn: 
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„ longs. | Was caſt up from the bottom of the river, laid the 
Canals, The Chineſe have been at great pains to turn their bark on its ſide; a ſecond vortex ſucceeded ; then a 
lakes and rivers tothe advantage of commerce, by pro- third; and afterwards a fourth, which ſhattered the 
moting an inland navigation, One of their principal bark to pieces. When I arrived at the place where 
works for this purpoſe, is the celebrated canal reaching this bark had been loſt, the weather was mild and ſe— 
from Canton to Peking, and forming a communication rene; I perceived eddics in, the current every where 
between the ſouthern and northern provinces. This ca- around; which abſorbed, and carricd to the bottom of 
nal extends throngh no leſs a ſpace than 600 leagues; the river whatever floated on the ſurface; and J ob- 
but its navigation is interrupted in one place by amoun- ſcryed, at the ſame time, that the ſand was thrown vi- 
tain, where paſſengers are obliged to travel 10 or 12 olently up with a vortical motion. Above theſe cddics 
leagues over land. A number of other canals are met the water was rapid, but without any fall; and in the 
with in this and other provinces ; molt of which have place below, where the river reſumes its uſual courſe, 
been executed by the induitry of the inhabitants of dif- no eddies arc to be ſeen, but the ſand is thrown up in 
ferent cities and towns, in order to promote their com- the ſame violent manner; and in ſome places there are 
munication with the various parts of the empire. M. water-falls, and a kind of ſmall iſlands ſcattered at 
Groſier remarks, that, in ts works, the Chineſc have ſome diſtance from one another. Theſe iflands which 
© ſurmounted ob{tacles that perhaps would have diſcou- appear above the ſurface of the water, are not ſolid 
raged any other people; ſuch, for example, is a part of earth, but conſiſt of branches of trees, roots, and 
a canal which conducts from Chao-king io Ning-po.”” herbs collected together. I was told that theſe boughs 
Near theſe citics there are two canals, the waters of roſe up from the water, and that no one knew the 
which do not communicate, and which differ ten or twelve place from whence they came. I was informed, that 
feet in their level, To render this place paſſable for theſe maſſes, which were 30 or 50 feet in extent on 
boats, the Chineſe have conſtructed a double glacis of that fide on which we paſſed, were immovcable, and 
large ſtones, or rather two inclined planes, which unite fixed in the bottom of the river; that it was dange- 
in an acute angle at their upper extremity, aud extend rous to approach them, becauſe the Water formed 
on each ſide to the ſurface of the water, If the bark whirlpools every where around them; that, however, 
is in the lower canal, they pulh it up the plane of the when the river was very low, the fiſhermen ſometimes 
firſt glacis by means of ſeveral capitans, until it is ventured to collect the buſhes that floated on its ſurface, 
eee the angle, when by its own weight it glides and which they uſed for ſuel. I am of opinion, that, 
down the ſecond glacis, and precipitates itſelf into at the place of the river which is above Che-pai, the 
the water of the higher canal with the velocity of an water falls into deep pits, from whence it forces up the 
arrow. It is aſtoniſhing that theſe barks, which are ſand with that vortical motion; and that it flows under- 
generally very long and heavily loaden, never burit ground to the other place, eight or nine leagues be- 
aſunder when they are balanced on this acute angle; low, Where it carries with it all the boughs, weeds, 
however, we never hear of any accident of this kind and roots, which it waſhes down in its courſe, and thus 
happening in the paſſage. It is true, they take the forms thoſe iſlands which appear above its ſurſace. We 
precaution of uſing for their keels a kind of wood Know there are ſome rivers that loſe themſelves en- 
which is exceedingly hard, and proper for reliiting tirely, or in part, in the bowels of the earth, and 
5 the violence of ſuch an effort. which afterwards ariſe in ſome other place; but I be- 
| Remark The following remarkable phenomenon in a Chineſe lieve there never was one known to loſe part of its wa- 
able river, river is related by Father /e Couteux, a French miſſion- ter below its own channel, and again to recover it at 
which part- ary. „Some leagues above the village Che-pai (ſays the diſtance of ſome leagues,” 1 57 
2333 he), the river becomes conſiderably ſmaller, although It has already been ſaid, that China is, in general, a WV China 


none of its waters flow into any other channel; and, a fertile country; and indeed all travellers agree in this is ſubject to 


eight or nine leagues below, it reſumes its former reipect, and make encomiums on the extent and beau- Ek 
breadth, without receiving any additional ſupply, ex- ty of its plains. So careful are the buſbandmen of this ae itt 
cepting what it gets from a jew ſmall rivules, which empire to loſe none of their ground, that neither in- 


are almoſt dry during the greater part of the year. 
Oppolite to Che-pai it is ſo much diminiſhec, that, 
excepting one channel, which is not very broad, I have 
paſſed and repaſſed it ſeveral times by the help of à com- 
mon pole. I was always ſurpriſed to find this river ſo 
narrow and ſhallow in that place; but I never tho. ght of 
inquiring into the cauſe of it, until the loſs of 4 bark 
belonging to a Chriſtian family afforded me an op- 
portunity. In that place where the river dimimines 
almoſt of a ſudden, it flows with great impetuotity ; 
aud where it reſumes its former breadth it is equally 


tries of Europe produce much leſs than China. 


cloſure, hedge, nor ditch, nay, ſcarce a ſingle tree, 
are ever io be met with, 
yields two crops à year; and even in the interval be- 
twyten the harveſts, the people ſow ſeveral kinds of 
pulſe and ſmall grain. The plains of the northern 


provinces yield wheat; thoſe of the ſouthern, rice, 
becauſe the country is low and covered with water. 
Notwithſtanding all this fertility, however, the inha- 
bitants are much more frequently afflicted with famine 
than thoſe of the European nations, though the conn- 
For 
this 


fertility. 


In ſeveral places the land 


China, 
—— 


« 
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this two cauſes are aſſigned. 1. The deſtruction of 
the riſing corps by drought, hail, inundations, lo- 
cults, Cc. in which caze China cannot like the Eu- 
ropean countries be ſupplied by importation, This is 
evident by conſidering how it is ſituated with regard 
to other nations. On the north are the Mogul Tar- 
tars, a lazy and indolent race, who ſubliſt principally 
on the fleth of their flocks ; {owing only a little mil- 
let for their own uſe. The province of Leatong, 
which lies to the north-caſt, is indeed extremely fer- 


tile, but too far diſtant from the capital and centre 


of the empire to ſupply it with proviſions ; and be- 
ſides, all carriage is impracticable but in the winter, 
when great quantitics of game, and fiſh, preſerved m 
ice, are ſent thither. No corn is brought from Corea 
to China; and, though the Japan itlands are only 
three or four days failing from the Chineſe provinces 
of Kiang-nan and Che-kyang, yet no attempt was 
ever made to obtain proviſions from thence, whether 
it be, that the Japaneſe have nothing to ſparc, or on 
account of che inſults offered by theſe iflanders to 
foreign merchants. Formoſa lies oppalite to the pro- 
yince of Fo-kien ; but ſo far is that iſland from being 
able to ſapply any thing, that in a time of ſcarcity it 
requires a ſupply from China itſelf. The province of 


Canton is alſo bounded by the ſea, and has nothing 


on the ſouth but iſlands and remote countries. One 
year, when rice was exceedingly ſcarce there, the em- 
peror ſent for F. Parranin, a Jeſuit miſſionary, and 
aſked him if the city of Macao could not furniſh 
Canton with rice until the ſupply he had ordered 
from other provinces ſhould arrive; but was informed 
that Macao had neither rice, corn, fruits, herbs, nor 
flocks z and that it generally got from China what 
was neceſſary for its ſubſiſtence. —The only method, 


therefore, the Chineſe can take to guard againſt fa- 


and public magazines in every province an 


mines ariſing from theſe cauſes is to erect be- pe 


moſt of 


the principal cities of the empire. This has at all 
times been a principal object of care to the public mi- 


and a ſpirituous liquor called rack. 


ee helow 
No. 74. 


niſters; but though this mode of relief ſtill takes 
place in theory, 15 

through before any ſupply can be drawn from thoſe 
public repoſitories, that it ſeldom arrives ſcaſonably 
at the places where it is wanted; and thus numbers 
of unhappy wretches periſh for want. 2. Another 
cauſe of the ſcarcity of grain in this empire, 1s the 
prodigious conſumpt of it in the compoſition of wines, 
But thongh go- 
vernment is well appriſed that this is one of the prin- 
cipal ſources of famine throughout the empire, it ne- 
ver employed means ſufficient to prevent it. Procla- 
mations indeed have frequently been iſſucd, prohi- 
biting the diſtillation of rack; and the appointed offi- 
cers will viſit the ſtill-houſes and deſtroy the furnaces 
if nothing is given them ; but on ſlipping ſome money 
into their hands, they ſhut their eyes, and go ſome- 
where elſe to receive another bribe. When the man- 
darin himſelf goes about, however, theſe diſtillers do 
not eſcape quite fo caſily, the workmen being whip- 


ped and impriſoned, after which they are obliged to 


carry akind of collar called the Gangue® ; the maſters are 
likewiſe obliged to change their habitations and con- 
ccal themſelves for a ſhort time, after which they ge- 


nerally reſume their operations. It is impoſſible, how- 


Vol. IV. 
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millions. 


comes the principal concern of the parents. 


The return of wealth to its original ſtock by the diſ- 


which renders them more complaiſant to their huſ- 


great live; the little attention that is paid to the vain 
many ceremonies are to be gone 


S 


ver, that any method of this kind can prove effee- China, 
tual in ſuppreſſing theſe manufactories while the lis "Va 
quors themſelves are allowed to be fold publicly; and 
againſt this there is no law throughout the empire. 
Our author, however, juſtly obſerves, that in caſe of 
a prohibition of this Kind, the grandees would be ob- 
liged to deny themſelves the uſe of theſe luxuries, 
which would be too great a ſacrifice for the good of 
the empire. 5B 
The population of China is ſo great, in compari- Immenſe 
{on with that of the European countries, that the ac- population, 
counts of it have generally been treated as fabulous by 
the weſtern nations ; but by an accurate inveſtigation- 
of ſome Chineſe records concerning the number of 
perſons liable to taxation throughout - the empire, M. 
Groſier has ſhowed that it cannot be leſs than 2co 
For this extraordinary population he aſſigns 
the following cauſes, 1. The ſtrict obſevance of fi- 
lial duty throughout the empire, and the prerogatiyes 
of fraternity, which make a fon the moſt valuable pro- 
perty of a father. 2. The infamy attached to the me- 
mory of thoſe who die without children, 3. The uni- 
verſal cuſtom by which the marriage of children be- 
The 
honours beſtowed by the ſtate on thoſe 4 5 who 
do not marry a ſecond time. $5. Frequent adoptions, 
which prevent families from becoming extinct. 6. 


inheriting of daughters, 7. The retirement of wives, 


bands, faves them from a number of accidents when 
big with child, and conſtrains them to employ them- 
ſelves in the care of their children, 8. The mar- 
riage of ſoldiers. 9. The fixed ſtate of taxes; which 
being always laid upon lands, never fall but indireQly 
on the trader and mechanic. 10. The ſmall number 
of ſailors and travellers, 11. To theſe may be added 
the great number of people who reſide in China only 
by intervals; the profound peace which the empire 
enjoys; the frugal and laborious manner in which the 


and ridiculous prejudice of marrying below one's rank; 

the ancient policy of giving diſtinction to men and not 

to families; by attaching nobllity only to employ- _ 

ments and talents, without ſuffering it to become he- 

reditary, And, 12. laſtly, A decency of public man- 

ners, and a total ignorance of {candalous intrigues and 

gallantry. | 5 | | 59 
The government of China, according to the Abbe Unlimited 

Groſier, is purely patriarchal. The emperor is more authority 

unlimited in his authority than any other potentate on of the em- 

earth; no ſentence of death, pronounced by any of Petror. 

the tribunals can be executed without his conſent, 

and every verdict in civil affairs is ſubje& to be reviſed 

by him; nor can any determination be of force until 

it has been confirmed by the emperor : and, on the 

contrary, whatever ſentence he paſles is executed with- 

out delay ; his edicts are reſpected throughout the em- 

pire as if they came from a divinity ; he alone has the 

diſpoſal of all offices, nor is there any ſuch thing as 

the purchaſe of places in China; merit, real or ſup- 

poſed, raiſes to an office, and rank is attached to it on- 

ly. Even the ſucceſſion to the throne is not altoge- 

ther hereditary. The emperor of China has a power 

of chooſing his own ſucceſſor without conſulting any 
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of his nobility ; and can ſelect one not only from a- 
mong his own children, but even from the body ot his 
people ; and there have becn teveral iuſtances of his 
making ufe of this right: and he has even a power of 
altering the ſuccettion after it has once been tixed, in 
eaſe the perſon pitched upon does not behave towards 
him with proper rcſpect. The emperor can alſo pre- 
vent the princes of the blood from cxcrciſing the title, 
with which, according to the conttitution of the em- 
pire, they are inveſted, They may indeed, notwith- 
ſtanding this polleſs their hereditary dignity ; in which 
caſe they are allowed a revenue proportioned to their 
high birth, as well as a palace, officers, and a court; 
but they have neither intluence nor power, and their 
authority is lower than that of the meaneſt manda- 
rin, | | 
The mandarins are of two claſſics, viz. thoſe of let- 


of differcnt ters, and the inferior ſort, ſtyled mandarins of arms. 


elaſlcs, 


| ſponding number of the literati, whoſe names are 


The latter by no means enjoy the fame confideration 
with the former fort; indeed in China the litcrati arc 
highly honourcd, and to their influence M. Groſier 


ſuppoſes that we may in a great mcaſure aſcribe the 


mildneſs and equity of the government; though he 
thinks that the balance may incline rather too much 
in their favour. Several degrees, anſwering to thoſe 
of bachelor, licentiate, and doctor, muſt be pailed 
through before one can attain to the dignity of a man- 


darin of letters; though ſometimes, by the favour of 


the emperor, it is conferred on thofe who have attain- 
ed only the two firſt degrees : but even the perſons 
who have gone through all the three, enjoy at firſt 
only the government of a city of the ſecond or third 
claſs, When ſeveral vacancies happen in the govern- 
ment of citics, the emperor invites to court a corre— 


written down in a liſt. The names of the vacant go- 
vernments are then put into a box, raiſed ſo high that 
the candidates are able only to reach it with their 


hands; after which they draw in their turns, and each 


is appointed governor of the city whoſe name he has 


drawn. | | 

There are eight orders of theſe mandarins in China. 
1. The ca/as, from whom are choſen the miniſters of 
ſtate, the preſidents of the ſupreme courts, and all the 
ſuperior officers among the militia, The chief of this 
order preſides alſo in the emperor's council, and en- 
joys a great ſhare of his confidence. 2. The te-/19/e, 
or man of acknowledged ability, 1s a title beſtowed 
upon every mandarin of the ſecond rank ; and from 
theſe are ſelected the viceroys and preſidents of the 
ſupreme council in the different provinces. 3. The 
tchong-tchueo, or ſchool of mandarins, act as ſecretaries 
to the emperor, 4. Y-tchuen,-tao, Theſe keep in re- 
pair the harbours, royal lodging-honſes, and barks, 
which belong to the emperor, unleſs particularly en- 
gaged in ſome other office by his order. 5. The ping- 
þi-tao have the inſpection of the troops. 6. The tun- 
tien-hao have the care of the high-ways. 7. The Ho- 
tao ſuperintend the rivers. 8. The hai-tao inſpect the 
ſca-coaſts, | 

Thus the whole adminiſtration of the Chineſe em- 
pire is intruſted to the mandarins of letters; and the 
homage paid by the common people to every manda- 


rin in office, almoſt equals that paid to the emperor 
kimſclf. This indeed flows from the nature of their 
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government. In China it is a reccived opinion that Chia 
the emperor 15 the father of the whole empire; that 


the governor of a province is the father of that pro- 
vince; and that the Mandarin who is governor of a 
city is alſo the father of that city. This idea is pro- 
ductive of the higheſt reſpect and ſubniiſlion, which is 
not at all leffened by their great number; tor though 
the mandarins of letters amount to more than 14,000, 
the fame reſpect is paid to cvery one of them, 

The mandarins of arms arc never indulged with any 
ſhare in the government of the ſtate; however, to at- 
tain to this dipnity, it is alſo neccflary to paſs chrougli 
the degrees ot bachelor, licentiate, and doctor of arms. 


Ihe accompliſhments neceſſary for a mandarin of arms 


are, ſtrength of body, with ability and readineſs in per- 
forming the various military exerciſes, and compre- 
hending the orders requiſite for the profeſſion of arms: 
all examination on theſe ſubjects muſt be undergone 


before the candidate can obtain the wiſhed for dig- 


A 


The mandarins of arms have tribunals, the members Tri 
of which are ſelccted from among their chiefs ; and the mandz- 
among theſe they reckon princes, counts, and dukes ; rins of 
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bunal: 


for all theſe dignities, or ſomething equivalent to them,. 


are met with in China, The principal of theſe tribu- 
nals is held at Peking, and conſiſts of five claſles. 
1. The mandarins of the rcar-guard, called hegrr-forr. 
2. Of the left wing, or Ha- fou. 3. Of the right wing, 
or yeou-feeu., 4. Of the advanced main- guard, or 1c- 


hong-fou. 5. Of the advanced guard, or tſien-fou. Theſe 


five tribunals are ſubordinate to one named in- tehing- 


au; the preſident of which is one of the great lords of 


the empire, whoſe authority extends over all the mili- 
tary men in the empire. By his high dignity he could 
render himſelf formidable even to the emperor ; but to 
prevent this inconvenience, he has for his aſſeſſor a 
mandarin of letters, who enjoys the title and exerciſes 
the function of ſuperintendant of arms. He muſt al- 
ſo take the advice of two inſpectors who are named by 


the emperor; and when theſe four have agreed upon 
any meaſure, their reſolution muſt ſtill be ſubmit-- 


ted to the reviſal of an higher court named Ping-fou, 
which is entirely of a civil nature. The chief of theſe 


mandarins is a general of courſe, whoſe powers are e- 
quivalent to thoſe of our commanders. in chief; and 


below him are other mandarins who act as ſubordinate 
officers. | | 


Theſe two claſſes of mandarins compoſe what is 


called the nobility of China ; but as we have already 
hinted, their office is not hereditary ; the emperor a- 


lone continues or confers it. They have the privilege 
of remonſtrating to the emperor, either as individuals 
or in a body, upon any part of his conduct which ap- 
pears contrary to the intereſts of the empire, 


18,000; the former, however, are conſidered as the 


principal body in the empire; and this preference is 


thought to damp the military ardour of the nation in 
general, and to be one cauſe of that weakneſs in war 
for which the Chineſe are remarkable. 


The armies of this empire are proportioned to its Military” 
yaſt extent and population ; being computed in time force: 


Theſe 
remonſtrances are ſeldom ill received, though the ſove- 


reign complies with them only when he himſelf thinks 
proper. The number of literary mandarins in China is 
computed at upwards of 14,000; and thoſe of arms at 
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of peace at more than 700,000, Their pay amounts 
to about twopence halt-penny and a meaſure of rice 
per day, though ſome of them have double pay, and 


the pay of a horſeman is double that of a foot - ſoldier; 
the emperor furniſhes a horſe, and the horſeman re- 


ccives to meaſures of ſmall beans for his daily ſub- 
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ſiſtence; the arrears of the army being punctually paid 
vp. every three months. 


The arms of a horſcman are, a helmet, cuiraſs, lance, 
and ſabre ; thoſe of a foot- ſoldier are a-pike and ſabre; 


ſome have fuſces,and others bows and arrows. All 
theſe are carefully inſpected at every review ; and if 
any of them are found in the leaſt ruſted, or otherwiſe 
in bad condition, the poſſeſſor is inſtantly puniſhed ; if 


a Chineſe, with 30 or 40 blows ofa ſlick ; or, if a 


Tartar, with as many laſhes, | 

Though the uſe of gun-powder is certainly very 
ancient in China, it appears to have been afterwards 
totally loſt, at leaſt fire-arms ſeem to have been almoſt 
entircly unknown ſome centurics ago. Three or four 
cannon were to be ſcen at that time about the gates of 


Nanking; but not a ſingle perſon in China knew how 


to make uſe of them; ſo that, in 1621, when the city 
of Macao made a preſent of three pieces of artillery 


to the emperor, it was found neceſſary alſo to ſend 


three men to load them. The ntility of theſe wea- 


pons was quickly perceived by the execution which the 


three cannon did againſt the Tartars, at that time ad- 


vanced as far as the great wall. When the invaders 


threatened to return, the mandarins of arms gave it as 


their opinion, that cannons were the beſt arms they 


could make uſe of againſt them. They were then 


taught the art of caſting cannon by F. Adam Schaal 
. miſſionaries, and their artil- 


and Verbieſt, two 
lery was increaſed to the number of 320 pieces; 
at the ſame time that they were inſtructed in the me- 
thod of fortifying towns, and conſtructing fortreſſes 
and other buildings according to the rules of modern 
architecture. | 

The beſt ſoldiers in China are procured from the 
three northern provinces, the others being ſeldom 
called forth, but allowed to remain at peace with their 


ſamilies : indeed there is not often occaſion for exert- 


ing their military talents, unleſs it be in the quelling 
of an inſurrection, when a mandarin or governor uſu- 
ally accompanies them. They march in a very tu- 


multuous manner, but want neither ſkill nor apility in 


performing their different evolutions. They, in ge- 
neral, handle a ſabre well, and ſhoot very dexterouſly 
with bows and arrows. There are in China more than 
2000 places of arms; and through the different pro- 


vinces there are diſperſed about 3000 towers or caſtles, 


all of them defended by garriſons. Soldiers continu- 


ally mount guard there; and on the firſt appearance 


of tumult, the neareſt centinel makes a ſignal from 
the top of the tower, by hoiſting a flag in the day 
time, or lighting a torch in the night; when the 


neighbouring garriſons immediately repair to the place 
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where their preſence is neceſſary. | 
The principal defence of the empire againſt a fo- 


reign enemy is the great wall which ſeparates China 


from Tartary, extending more than 1500 miles in 
length, and of ſuch thickneſs that ſix horſeman may 
eaſily ride abreaſt upon it. It is flanked with towers 
two bow-ſhots diſtant from one another; and it is ſaid 
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2 | 

that a third of the able bodied men in the empire 
were employed in conſtructing it. The workmen 
were ordered, under pain of death, to place the ma- 
terials ſo cloſely, that not the leaſt, entrance might be 


Chixa. 
— — 


afforded for any inſtrument of iron; and thus the 


work was conſtructed with ſuch ſolidity, that it is ſtill 
almoſt entire, though 2000 years have elapſed ſince it 
was conſtructed. This extraordinary work is carried 
on not only through the low lands and vallcys, but o- 
yer hills and mountains ; the height of one of which 


was computed. by F. Verbieſt at 1236 feet above the 


level of the ſpot where he ſtood, 


According to F. 


Martini it begins at the gulf of Lea-tong, and reaches 


to the mountains near the city of Kin on the yellow 


river; between which places it meets with no imterrup- 


tion Except to the north of the city of Suen in the 
province of Pecheli, where it is interrupted by a 
ridge of hedioud and inacceſſible mountains, to which 
it is cloſely united, It is likewiſe interrupted by the 
river Hoang-lio ; but for others of an inferior ſize, 
archcs have been conſtructed, through which the wa- 


ter paſſes freely. Mr Bell informs us, that it is car- 


acid acroſs rivers, and overthe tops of the higheſt hills, 
without the leaſt interruption, keeping nearly along 
that circular range of barren rocks which incloſes the 
country ; and, after running about 1200 miles, ends 
in impaſlable mountains and ſandy deſerts. The foun- 
dation conſiſts of large blocks of ſtone laid in mortar ; 
but all the reſt is of brick. The whole is ſo ſtrong 
and well built, that it ſcarcely needs any repairs ; and, 


in the dry climate in which it lands, may remain in 


the ſame condition ſor many ages. When carricd o- 
ver ſteep rocks, where no horſe can paſs, it is about 15 


or 20 feet high: but when running through a valley, 


or croſſing a river, it is about 30 feet high, with ſquare 
towers and embraſures at equal diſtances. The top is 
flat, and paved with cut ſtone ; and where it riſes over 
a rock or eminence, there is an aſcent made by an 
eaſy ſtone- ſtair. This wall (our author adds) was 
begun and completely finiſhed in the ſhort ſpace of five 
years; and it is reported, that the labourers ſtood fo 
cloſe for many miles, that they could hand the mate- 
rials from one to another. This ſeems the more pro- 


bable, as the rugged rocks among which it is built 


muſt have prevented all uſe of carriages; and ncither 
clay for making bricks, nor any kind of cement, are 
to be found among them.” 

The whole civil government of China is managed 
1. The emperor's grand 
council, compoſed of all the miniſters of ſtate, preſi- 
dents and aſſeſſors of the ſix ſovereign courts, and of 
three others, to be afterwards mentioned, This is ne- 
ver aſſembled but on affairs of the greateſt importance 
the emperor's private council being ſubſtituted to it 
in all caſes of ſmaller moment. 
other courts furniſhes mandarins for the different pro- 
vinces, watches over their conduct, and keeps a journal 
of their tranſactions, and informs the emperor of them, 
who rewards or puniſhes according to the report he 
pets. 

This ſecond tribunal, which may be called a kind 
of civil inquiſition, is ſubdivided into four others; the 
firſt entruſted with the care of ſclecting thoſe who, on 
account of their learning or other good properties, are 
capable of filling the offices of government; the ſecond 

/ „ appointed 
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appointed to take care of the conduct of the mandarins; 
the third affixing the ſeals to the different public acts, 
giving the ſcals to mandarins, and exainining thoſe of 
the dittcrent diſpatzhes ; while the fourth enquires in- 
to the merit of the grandees of the empire, not cx- 
cepting the princes of the imperial blood themſelves. 
The principal ſovereign court to which theſe four laſt 
are ſubordinate is called Liz-perr, 

2, Hyu-pnn, or the grand treaſurer, ſuperintends all 
the finances of the ſtate ; is the guardian and protec- 
tor of the treaſures and dominions of the emperor, 


keeping an account of his revenaes, &c. ſuperintend- 


ing the management and coining of money; the puh- 


lic magazines, cuſtom-houſes ; and, laſtly, keeping an 


exact regiſter of ail the families in the empire. To 
alliſt this court, 14 others arc appointed throughout 
the different provinces of the empire. 


3. Li-pou, or the court of ceremonies, ö It is an 


undoubted fact (ſays M. Groſier), that ceremonies 


form, in part, the baſe of the Chineſe government. 


This tribunal therefore takes care to ſupport them, 


and enforce their obſervance ; it inſpects alſo the arts 


and ſciences, It is conſulted by the emperor when he 


deſigns to confer particular honours ; takes care of the 
annual ſacrifices offered up by him, and cven regu- 


lates the entertainments which he gives cither to 
It alſo receives and 


ſtrangers or his own ſubjects, 
entertains forcign ambaſladors, and preſerves tranquil- 
lity among the different religious ſects in the empire. 
It is aſſiſted by four inferior tribunals, 

g. Ping-pou, or the tribunal of arms, comprehends 
in its juriſdiction the whole militia of the empire; in- 


ſpecting alſo the fortreſſes, magazines, arſenals, and 


{tore-houſes of every kind, as well as the manufacto- 


ries of arms both offenſive and defenſive ; examining 


and appointing officers of every rank. It is compo- 
ſed entirely of mandarins of letters ; and the four tri- 
bunals depending upon it conſiſt alſo of literati.“ 


5. The hong-por is the criminal bench for the whole 


empire, and is aſſiſted by 14 ſubordinate tribunals. 
6. The cong-por, or tribunal of public works, ſur- 


veys and keeps in repair the emperor's palaces, as well 


as thoſe of the princes and viceroys, and the buildings 
where the tribunals are held, with the temples, tombs 
of the ſovereigns, and all public monuments. It has 
beſides the ſuperintendence of the ſtreets, public high- 


ways, bridges, lakes, rivers, and every thing relating- 


either to internal or foreign navigation, Four inferior 
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tribunals aſſiſt in the diſcharge of theſe duties; the 
firſt drawing the plans of public works: the ſecond 
directing the work-ſhops in the different cities of the 


empire; the third ſurveying the cauſeways, roads, 


bridges, canals, &c.; and the fourth taking care of 
the emperor's palaces, gardens, and orchards, and re- 


has abſolute anthority even in its own juriſdiction ; 
nor can its deciſions be carried into execution without 


the concurrence of another tribunal, and ſometimes of 
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the ſecond, while the ſixth has the care of the arms, Chin: 
tents, chariots, barks, and ſtores neceflary for military 


operations; ſo that nothing relative to theſe can be 
put in execution without the concurrence of all the 
three tribunals, 


To prevent any lawful combination among the bad 


tribunals, each has its cenſor appointed, This is an 
officer whoſe duty 1s merely to watch over the pro- 
ceedings of the court, without deciding upon any 
thing himſelf. He aſſiſts thercfore at all aſſemblies, 
reviiesall their acts, and without acquainting the court 
in the leaſt with cither his ſentiments or intentions, 
immediately informs the emperor of what he jud- 
ges to be amiſs, He likewiſe gives information of the 
behaviour of the mandarins, either in the public ad- 
miniſtration of affairs, or in their private conduct; 
nay, ſometimes he will not ſcruple to reprimand the 
emperor for what he ſuppoſes to be erroneous in his 
conduct. | | | | 

Theſe cenſors are never removed from their places 
but in order to be promoted ; and thus, holding their 
offices for life, they have the greater courage to ſpeak. 


out when they obſerve any impropricty or abuſc. 


Their accuſation is ſufficient to ſet on foot an inquiry, 
which generally leads to a proof; in which caſe the 
accuſed is difcharged ſrom his office, and never held 
in any eſtimation afterwards, The complaints of the 
cenſors, however, are referred to the very tribunals a- 
gainſt whoſe members they complain; though, being 
afraid of an accuſation themſelves, they very ſeldom 
paſs ſentence againſt the accuſers. 

Beſides all this, the cenſors alſo form a tribunal of 
their own, named t9u-tche-yven. Its members have a 
right of remonſtrating with the emperor, Whenever his 
own intereſt or that of the public renders it neceſſary. 
They inſpect all lawyers and military men in public 
cmployments. In ſhort —4 M. Groſier), they 
are, morally ſpeaking, placed between the prince and 
the mandarins ; between the mandarines and the pco- 
ple ; between the people and families ; between fami- 
lies and individuals; and they generally unite to the 
importance of their office incorruptible probity and 
invincible courage. The ſovercign may, if he pro- 
ceeds to rigour, take away their lives; but many of 
them have patiently ſuffered death, rather than betray 
the cauſe of truth, or wink at abuſes. It is not ſuf- 
ficient therefore to have got rid of one, they muſt all be 
treated in the ſame manner ; the laſt that might be ſpared . 


would tread in the ſame ſteps with no leſs reſolution than 


thoſe who went before him. In the annals of no nation 
do we find an example of ſuch a tribunal, yet it appears 
to be neceſſary in all, without exception. We muſt 


not, however, imagine, that the privileges of a cenſor - 


gave him a right to forget his duty to his ſovereign, 


ceiving their produce. br to communicate to the public thoſe remarks which - 
Partiality All thoſe tribunals are compoſed, one half of Chi- he takes the liberty of making to him: were he only 
of govern» neſe, and the other of Tartars; and one of the pre- to give the leaſt hint of them to his colleagues, he 
ment to- ſidents of each ſuperior tribunal is always a Tartar would be puniſhed with death; and he would ſhare 
— 4 born. None of the courts above deſcribed, however, the ſame fate did he, in any of his repreſentations, 


ſuffer a ſingle word, inconſiſtent with moderation or 
reſpect, to eſcape him.“ 


There are ſtill two other courts in China, both of Twocourts 
them peculiar to the empire, which, deſerve to be men- peculiar c 
tioned. The firſt is that of princes ; and which, in Chins. 
conforinity with its title, is compoſed of princes only. 

In 


ſeyeral others. The fourth tribunal, for inſtance, has 
indeed under its juriſdiction the whole troops of the 
empire ; but the payment of them is entruſted with 


China, 
— 
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In the regiſters of this tribunal are inſcribed the names 
of all the children- of the imperial family as ſoon as 
they are born; and to theſe are alſo conſigned the 
dignitics and titles which the emperor confers upon 
them. This is the only tribunal where the princes 
can be tried ; and here they are abſolved or puniſhed 
according to the pleaſure of the judges. 
The other tribunal is that of hiſtory, called by the 
Chineſe han-l/in-yoan. It is compoled of the greateſt 
eniuſes of the empire, and of men of the moſt pro- 
found erudition. Theſe are entruſted with the edu- 
cation of the heir apparent to the throne, and the 
compilation and arrangement of the general hiſtory of 
the empire; which laſt part of their office renders 


them formidable even to the emperor himſelf, From 


this body the mandarins of the firſt claſs, and the pre- 
ſidents of the ſupreme claſs, are generally choſen. 


Filial picty The baſis of all the. civil laws of the Chineſe is fi- 
the baſis of ljal picty. Every mandarin, who is a governor either 
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laws. 
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of a province or city, mult inſtru the people aſſem- 
bled round him twice a month, and recommend to 


them the obſervance of certain ſalutary rules, which 
are ſummed up in a few ſhort ſentences, and ſuch as 


no perſon can ever be ſuppoſed capable of forget- 
ting. : | | 

| The Chineſe are allowed only to have one wife, whoſe 
rank and age muſt be nearly equal to that of their huſ- 
bands ; but they are allowed to have ſeveral concubines, 
whom they may admit intotheir houſes without auy for- 
mality, after paying the parents aſumof money, and en- 


tering into a written engagement to uſe their daugh- 


ters well. Theſe concubines, however, are all in ſub- 
jection to the lawful wife; their children are conſider- 


ed as heirs; they addreſs her as mother, and can give 


married, whether man or woman, may lawfully marry. 


this title to her only. A perſon that has once been 


again, but it is then no longer neceſſary to ſtudy c- 
quality of age or condition, 


A widow is abſolute miſtreſs of herſelf, and can nei- 


ther be compelled by her parents to marry again, nor” 


to continue in a ſtate of widowhood, contrary to her 


own inclination. Thoſe of moderate rank, however, 
who have no children, do not enjoy the ſame privilege, 


as the parents of the former huſband can diſpoſe of 


her in marriage, not only without her conſent, but 
without her knowledge. The law authoriſes the diſ- 
poſal of them in this manner, in order. to indemnity 
the relations of the deceaſed huſband for the money 
they may have coſt him. If the wife is left big 


with child, this cannot take place, until ſhe is de- 


livered ; nor can it be done at all if ſhe brings forth 
a ſon, There are likewiſe two exceptions ; 1, when 


the parents of the widow aſſign her a proper mainte- 
nance; and, 2. if the widow embraces a religious life, 
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and becomes a bonzeſſe. 

Divorces are allowed in China in caſes of adultery, 
mutual diſlike, incompatibility of tempers, jealouſy, 
&c. No huſband, however, can put away or fell his 
wife until a divorce is legally obtained; and if this re- 
gulation be not ſtrictly obſerved, the buyer and ſeller 
become equally culpable. If a wife, lawfully married, 


_ privately withdraws herſelf from her huſband, he may 
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immediately commence an action at law; by the ſen- China. 
tence of which ſhe becomes his ſlave, and he is at li 


the uſual time of mourning is expired, 


A man may chooſe his 
ſecond wife from among his concubines ; and, in all 
caſes, this new marriage requires very few formalitics.. 
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berty to ſell her to whom he pleaſes. On the other 
hand, if an huſband leaves his witefor three years, ſhe 
is at liberty, after Jaying her caſe before the manda- 
rins, to take another huſband ; but if ſhe were to an- 
ticipate their conſent, ſhe would be liable to a ſevere 
puniſhment. | | 
Marriage is deemed illegal in China in the follow- 
ing caſes, 1. If a young woman has been betrothed' 
to a young man, and preſents have been given and re- 
ceived by the parents of the intended huſband and 
wife. 2. If in the room of a beautiful young wo- 
man another be ſubſtituted of a difagreeable figure; 
or if the daughter of a free man marry his ſlave ; or 
if any one give his ſlave to a tree woman, pretending 
to her parents that he is his ſon or relation. In all 
theſe caſes the marriage is null and void; and all thoſe 
who have had any ſhare in making up the match are 
ſeverely puniſhed. _ „„ 
3. Any mandarin of letters is forbidden to form an- 


alliance with any family reſiding in the province or city 


of which he is governor. 

4. No Chineſe youth can enter into a ſtate of mar- 
riage during the time of mourning for his father or- 
mother; and if promiſes have been made before, they 
ceaſe immediately on that event taking place. After 
owever, the 
parents of the intended bride are obliged to write to 
thoſe of the young man, putting him in mind of his 


engagement, 


5. Marriage is alſo ſuſpended when a family expe- 
riences any ſevere misfortune, and even if a ncar rela- 
tion were thrown into priſon ; though this may be ſet 
aſide, provided the unfortunate perſon give his conſent, 

6. Two brothers cannot marry two ſiſters; nor is 
a widower at no; to marry his ſon to the danghter 
of a widow whom he chooſes for his own wife, A 
man is alſo ſorbidden to marry any of his own relations, 
however diſtant- the degree of conſanguinity may be- 
between them, xt os 

In China every father of a family is reſponſible for 

the conduct of his children, and cven of his dome-- 
ſtics ; all thoſe faults being imputed to him which it 
was his duty to have prevented. Every father has the 
power of ſelling his ſon, “ provided (ſays the law) 
the ſon has a right of ſelling himſelf,” This cuſtom, - 
however, is barely tolerated among the middling and. 
inferior ranks; and all are forbidden to ſell them to 
comedians, or people of infamous character, or very 
mean ſtations. . | 

In China a ſon remains a minor during the whole. 
lifetime, and is even liable for the debts contracted by. 
his father, thoſe from gaming only excepted. - Adop-- 
tion is authoriſcd by law, and the adopted child imme- 
diately enters into all the rights of a lawſul fon ; only 


the law pives a right to the father of making a few- 


diſpoſitions in favour of his-real children. The chil-- 
dren, however, whether adopted or not, cannot ſuc- 
ceed to the dipnity or titles of their father, though 
they may to his eſtate. The emperor alone can con- 
fer honours ; and even then they muſt be reſigned- 
when the perſon attains the age of 70; though this 
reſignation is conſidered as an advice rather than a- 
. Jaw, - 
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law. The will of a father cannot be ſect aſide in Chi- 
na on account of any informality ; nor can any mo- 
ther in this empire make a will. 

Though the Chineſe laws authoriſe ſlavery, yet the 
power of the maſtcr extends only to thole matters 
which concern his own ſervice ; and he would be pu- 
niſned with death for taking advantage of his power 
to debauch the wiſe of his ſlave. 

By the laws of China huſbandmen are exempt from 
the payment of taxes after they have begun to till the 


_ Earth to the beginning of harveſt, 


In criminal matters every perſon accuſed muſt be 
examined before five or {1x tribunals; and whoſe en- 
quirics are directed not only againſt him, but againſt 
his accuſer, and the Witneſſes that appcar in the cauſc. 
tle is, however, obliged to remain in priſon during 
the proceſs: © but (lays M. Groſicr) the Chinete 
priſons,are not horrible dungeons like thole of ſo ma- 
ny other nations; they are ſpacious, and have even a 
degree of convenience. One of the mandarins is ob- 


liged to inſpect them frequently; and this he docs 


with the greater punctuality, as he muſt aniwer for 
thoſe who are lick. He is obliged to {ce them pro- 
perly treated, to ſend for phylicians, and to ſupply 
them with medicines at the emperor's expence, If 
any of them dics, he muſt inform the emperor, who 
perhaps will order ſome of the higher mandarins to 
examine whether the former has diſcharged his duty 


faithfully or not, 


The ſlighteſt puniſhment in China is the baſtinado ; 
and the number of blows is to be determined by the 
degree of the offender's guilt, Twenty is the loweſt 


number; and in this caſe the puniſhment is conſider- 


ed as having nothing infamous in it, but being only a 
ſimple paternal correction. In this way the emperor 


ſometimes orders it to be inflicted on his courtiers; _ 
which does not prevent them from being 


afterwards 
received into favour, and as much reſpected as 
before, Every mandarin may inflict the baſtinado 
when any one forgets to ſalute him, or when he fits 
in judgment in public. The inſtrument of correction 
is called pan-tſee, and is a piece of bamboo a little flat- 
ted, broad at the bottom, and poliſhed at the upper 


hand. When the puniſhment is to be inflicted, the 
magiſtrate fits gravely behind a table, having on it a 
bag filled with ſmall ſticks, while a number of petty 
ofiicers ſtand around him, each furniſhed with theſe 
pan-tſees, and waiting only for his ſignal to make uſe of 
them. 
ſticks contained in the bag, and throws it into the hall 
of audience. 
ed out with his belly towards the ground; his breech- 
es are pulled down to his heels, and an athletic do- 
meſtic applies five ſmart blows with his pan-tſee, If 
the judge draws another ſmall ſtick from the bag, ano- 
ther officer ſucceeds, and beſtows five more blows ; 
and ſo on until the judge makes no more ſignals. 
When the puniſhment is over, the criminal muſt throw 
himſelf on his knees, incline his body three times to 
the carth, and thank the judge for the care he takes 
of his education. | 

For faults of a higher nature, the carrying of a 
wooden collar, called by the Portugueſe the cangre, is 


U 


bunal where he was condemned. 


criminals be ſent into Tartary, 
condemned to drag the royal barks for three years, 


The mandarin then takes out one of the little 


On this the culprit is ſeized and ſtretch- 
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inflicted. This machine is compoſed of two picces of 
wood hollowed out in the middle, which, when put 
together, leave ſufficicnt room for the neck. Theſe 
arc laid upon the ſhoulders of the criminal, and join- 
ed together in ſuch a manner, that he can ncither ſee 
his feet nor put his hands to his mouth ; ſo that he is 
incapable of cating without the aſſiſtance of another, 
This difagreeable burden he is obliged to carry day 
and night; its weight is from 50 to 200 pounds, ac- 
cording to the enormity of the crime, to which the 
time of carrying it is alſo proportioned, 
bery, breaking the peace, or diſturbing a ſamily, or 
being a notorious gambler, it is generally carried three 
months. During all this time the criminal is not al- 
lowed to take ſhelter in his own houſe, but is ſtationed 
for a certain ſpace of time, cither in ſome public ſquare, 
the gate of a city or temple, or perhaps even of the tri- 
On the expiration 
of his term of puniſhment, he is again brought be- 


fore the judge, who cxhorts him in a friendly manner 


to amend; and after giving him 20 ſound blows dif- 


charges him. 


Baniſhment is infliction for crimes of a nature inferior 
to homicide, and the duration is often for life, if the 


Some culprits are 


or to be branded in the checks with a hot iron, indi- 
cating the nature of their tranſgreſſions. Robbery be- 


tween relations is more ſeverely puniſhed than any 


other ; and that 1s accounted the molt atrocious where 


Ching, 
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younger brothers or nephews appropriate to themſelves 


beforchand any part of the ſucceſſion in which they 
have a right to ſhare with their elder brothers or 


nephews. ; 

Information againſt a father or mother, grandfather 
or grandmother, uncle or eldeſt brother, even though 
the accuſation be juſt, is puniſhed with 100 blows of 
the pan-tſce, and three years baniſhment. If the ac- 
cuſation be falſe, it is puniſhed with death. Defici- 
ency in proper filial reſpect to a father, mother, grand- 
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father, or grandmother, is puniſhed with 100 blows of 


the pan-tſce; abuſive language to theſe relations is 


beheading; and if any one preſumes to hurt or maim 


them, his fleſh is torn from his bones with red hot 
Abuſing an 


pincers, and he is cut into Ico0 pieces. 
clder brether is puniſhed with Too blows of the pan- 


tee; ſtriking him, with the puniſhment of cxile, 


Homicide, even though accidental, is puniſhed with 
death in China. A rope about fix or ſeven feet in 
length, with a running nooſe, is thrown over the cri- 


death by ſtrangling ; to ſtrike them is puniſhed by 
extremity, in order to manage it more caſily with the 


71 
Capital pa- 
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how inflic- 


minal's head; and a couple of domeſtics belonginggo ted. 


the tribunal pull it ſtrongly in different directions. 
They then ſuddenly quit it, and in a few moments 
give a ſecond pull; a third is ſeldom neceſſary to fi- 
niſh the buſineſs. Beheading is accounted in China 


the moſt diſhonourable of all puniſhments, and is re- 


ſerved only for deſperate aſſaſſins, or thoſe who com- 
mit ſome crime equally atrocious with murder. To be 
cut in a thouſand pieces is a puniſhment inflicted only 
upon ſtate criminals or rebellious ſubj ects. It is performed 
by tying the criminal to a poſt, ſcalping the ſkin from 
the head, and pulling it over the eyes. The execu- 
tioner then tears the fleſh from different parts of the 


China. 
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M. Gro- 


in the middle being fixed, the others moveable, 
feet of the criminal are then put into this machine, 
which ſqueezes them {o cloſe that the ancle bones be- 
come flat, 
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unhappy wretch's body ; and never quits this horrible 
employment till mere fatigue obliges him to give over: 
the remains of the body are then left to the barbarous 
ſpectators, who finiſh what he has begun. Though 
this puniſhment, however, has been innicted by ſome 
emperors with all the dreadful circumſtances juit men- 
tioned, the law orders only the criminal's belly to be 
opened, his body to be cut into ſeveral peices, and 
then thrown into a ditch or river. 

The torture, both ordinary and extraordinary, is 
uſed in China. The former is applicd to the hands 
or feet: for the hands, ſmall pieces of wood are ap- 


plied diagonally between the fingers of the criminal; 
his fingers are then tied cloſe with cords, and he is 


left for ſome time in that painful ſituation. The tor- 
tare for the feet is ſtill worſe. An inſtrument, con- 
ſiſting of three croſs pieces of wood, is provided, that 


The 


The extraordinary torture conſiſts in 
making ſmall gaſhes in the body, and then tearing off 
the ſkin like thongs. It is never applied but for 
ſome great crime, ſuch as treaſon, or where the crimi- 
nal's guilt has been clearly proved, and it is neceſſary to 
make him diſcover his accomplices. 
Notwithſtanding thoſe dreadful puniſhments, M. 


Groſier is at great pains to prove that the laws of the 


Chineſe, with regard tocriminal matters, are extreme- 
ly mild. “ One law (fays he) will no doubt appear 


fier's gene- exccedingly ſevere and rigorous ; it inflicts the puniſh- 


ral view of ment of death on thoſe who uſe pearls. 


Thoſe who 


the Chineſe read the hiſtory of China will be apt to fall into cer- 


Has. 


tain miſtakes reſpecting the penal laws of that na- 


tion. Some of its ſovereigns have indulged them- 


ſelves in gratifying ſanguinary caprices which were 


not authoriſed by the laws, and which have often been 
confounded with them: but theſe princes are even yet 


ranked among thenumber of tyrants, and their names 
are {till abhorred and deteſted throughout the whole 


empire. The Chineſe, in their criminal procedure, 


have a great advantage over all other nations: it is 


almoſt impoſſible that an innocent man ſhould ever be- 
come a victim to a falſe accuſation: in ſuch caſes the 


accuſer and witneſs are expoſed to too much danger. 


The ſlowneſs of the proceſs, and the numberleſs re- 


viſions it undergoes, are another ſafeguard for the ac- 


cuſed. In ſhort, no ſentence of death is ever carried 
into execution until it has been approved and com- 
firmed by the emperor. A fair copy of the whole 
proceſs is laid before him; a number of other copies 


are alſo made out, both, in the Chineſe and Tartar 
languages, which the emperor ſubmits to the exami- 
nation of a like number of doctors, either Tartars or 
When the crime is of great enormity, and 
clearly proved, the emperor writes with his own hand 
at the bottom of the ſemence, * When you reccive 
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this order, let it be executed without delay.” In 
caſes where the crime, thongh puniſhable by death 
zccording to law, 1s ranked in the ordinary claſs, 
the emperor writes at the bottom of the ſentence, 
Let the criminal be detained in priſon, and exe- 
cuted in autumn ;*” that being the ſeaſon in which 


they are generally executed, and all on the ſame day. 
The emperor of China ncver ſigus an order for the 


J 
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execution of a criminal till he has prepared himſelf by 


Hl 


faſting. Like other monarchs he has the power of 


China, 


giving pardons ; but in this reſpect is much more li- , 7? 


nured than any other, 


The only caſes in which the ic 


Chineſe monarch can remit the puniſhment inflicted crimes 
by law, are, 1. To the ſon of a widow who has not may be 
married again; 2. To the heir of an ancient family; pardoned. 


3. The deſcendents of great men or citizens who have 
deſerved well of their country; and, 4. laſtly, the ſons, 
or grandſons of a mandarin, who has become illuſtri- 
ous, and diſtinguiſhed himſelf by faithfully diſchar- 
ging the duties of his office. 
man of very advanced age, can be cited before a tribu- 
nal. The ſon of a very aged father and mother is 


pardoned, if private property or the public peace 


Neither a child, nor a 


be not hurt by giving him a pardon; and if the ſons 


of ſuch a father and mother be all guilty, or accom- 
plices in the ſame crime, the 
order to comfort his parents, 


youngelt is pardoned in. 


In China the accuſed are always treated with ten- 


derneſs and lenity, being accounted innocent until. 


their guilt be clearly proved ; and even then, liberty 


excepted, they are ſcarce allowed to want for any thing, 


A jailor js puuiſhed who behaves rigorouſly towards his 
priſoners; and the judges muſt likewiſe anſwer at their 


peril for any additions to the ſeverity of the law : de- 
poſition being the lighteſt puniſhment inflicted upon 
them. | | 


Subſtitution is ſometimes allowed by the laws of 


China; ſo that the near relation of a guilty per- 


ſon may put himſelf into the criminal's place, pro- 
vided, however, that the chaſtiſement be flight, and 
the accuſed his ancient friend. The ſons, grand- 
ſons, wife, and brothers of a baniſhed Chineſe, are al- 


lowed tu follow him into cxile ; and the relations of all 


perſons are permitted to viſit them in priſon, and to 
give them every aſſiſtance in their power; todo which 
good offices they are even encouraged, inſtead of being 
prevented. | 

Every city in China is divided into different quar- 
ters, cach of which is ſubjected to the inſpection of 
a certain officer, who is anſwerable for whatever paſtes 


in the place under his juriſdiction. Fathers of tami- 


lies, as we have already obſerved, are anſwerable for 
the conduct of their children and domeſtics. Neigh- 
bours are cven obliged to anſwer for one ancther, 
and are bound to give cvery help and afliſtance in 
caſes of robery, fire, or any accident, eſpecially 
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in the night-time. All the cities are ſurniſhed with 


gates, which are barricaded on the commencement 
of night. Centinels are alſo poſted at certain di- 
ſtances throughout the ſtreets, who ſtop all who walk 
in the night, and a number of horſemen go round 
the ramparts for the ſame purpoſe; ſo that it is almoſt 
impoſſible to elude their vigilance by favour of the 
darkneſs, A ſtrict watch is alſo kept during the day 
time; and all thoſe who give any ſuſpicion by their 
looks, accent, or behaviour, are immediately carried be- 
fore a madarin, and ſometimes even detained until the 
pleaſure of the governor be known. 


Private quarrels do not often happen in China, and 


it is rare that they are attended with a fatal iffue, 


The champions ſometime decide the quarre] with. 


their fiſts, but moſt frequently refer the caſe to a man- 
darin, who very often orders them both a ſound 


drub- 
bing 
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that lead to different villages. Covered ſeats are 


crected on all the great roads, where travellers may 


ſhelter themſelves from the inclemency of the wea- 
ther; temples and pagods are alſo frequent, into 
which travellers are admitted without ſcruple in the 
day-time, but often meet with a refuſal in the night, 
In theſe mandarins only have a right to reſt them- 


ſelyes as long as they think proper. There is, how- 


ever, no want of inns on the great roads, or even the 


croſs ones in China; but they are ill ſupplicd with 
proviſions: and thoſe who frequent them are even obli- 
ged to carry beds along with them to ſleep on, or elſe 


take up with a plain mat, 
Towers are erected on all the roads of this great 
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with the moſt ſcrupulous exactneſs. 


| | 84 
The cuſtom- houſes are here regulated by the gene- 3 
ral police of the country; and according to M. Gro- houſes, 


ſier's account, theſe cuſtom-houſe officers are the moſt 
civil in the world. They have noconcern with any 
claſs of pcople but the merchants, whom they take 
care not to diſtreſs by any rigorous exactions; nei- 
ther, though they have authority to do ſo, do they 
ſtop travellers till their baggage is examined, nor do 
they even require the ſmalleſt fee from them. Duties 


are paid either by the piece or the load; and in the 


former caſe credit is given to the merchant's book 
without aſking any queſtions. A mandarin is ap- 


pointed by the viceroy of each province to inſpect 


China. bing, None but military people are permitted to very large bells of caſt iron, According to law tlieſe 
| wear arms in public; and this privilege is extended towers thould be only five 4s, about halt a French ——— "9 
even to them only during the time of war, or when league, diſtant from one another. 'Þ 
they accompany a mandarin, mount guard, or attend There is no public poſt-office in China, though ſe- Method of 
a review, Proſtitutes are not allowed to remain within veræl private ones have been eſtabliſhed ; but the cou- convey- 
the walls of a city, or to keep a houſe of their own riers and offices charged with diſpatches for the em- zuce. 
even in the ſuburbs, They may, however, lodge in pire have only a right to make ule of them. This 
the houſe of another: but that other is accountable 4nconvenicnce, however excepted, travellers find con- 
for every diſturbance which may happen on their ac- veyance very caſy from one part cf China to ano- 
31 count. | ther. Great numbers of porters are employed 1n every 
Porrowing IN all the Chineſe cities, and eyen in ſome of their city, all of whom are aflociated under the conduct of 
of money, ordinary towns, there is an office where money may be a chief, whoregulates all their engagements, fixes the 
borrowed upon pledges at the common rate of the price of their labour, receives their hire, and is re{pon- 
country; Which, however, is noleſs than 30 her cent. ſible tor every thing they carry, When porters are 
Every pledge is marked with a number when left at Wanted, he furniſhes as many as may be neceſfary, and 
the office, and muſt be produced when demanded; ' gives the ſame number of tickets to the traveller; who 
but it becomes the property of the office if left there returns one to each porter when they have conveyed 
a ſingle day longer than the term agreed upon for the their loads to an appointed place, Theſe tickets are 
payment of the money. The whole tranſaction re- carried back to the chief, who immediately pays them 
mains an inviolable ſecret; not even the name of from the money he received in advance. On all the 
the perſon who leaves the pledge being inquired ary roads in China there are ſeveral offices of this 
92 after. | Ex | ind, which have a ſettled correſpondence with others; 
Of the Chi- Great attention is paid by the adminiſtration of the travellers therefore have only to carry to one of 
neſe roads, China to the convenicncy of travellers. The roads theſe offices a liſt of ſuch things as they wiſh to have 
are generally very broad, all of them paved in the tranſported : this is immediately written down in a 
ſouthern provinces, and ſome in the northern; but book; and thougk there ſhould be occaſion for two, 
neither horſes nor carriages are allowed to paſs alony three, or four hundred porters, they are inſtantly fur- 
theſe, In many places valleys have been filled up, and niſhed. Every thing is weighed before the eyes of 
rocks and mountains cut through, for the purpoſe of their chief, and the hire is five pence per hundred 
making commodious high ways, and to preſerve them weight for one day's carriage. An exact regiſter of 
as nearly as poſſible on a level. They are generally every thing is kept in the office; the traveller pays. 
| bordered with very lofty trees, and in ſome places the money in advance, after which he has no occaſion 
with walls cight or ten feet high, to prevent travellers to give himſelf any farther trouble: on his arrival at of 
from going into the fields; but openings are left in the city he deſigns, his baggage is found at the cor- Ray 
proper places, which pive a paſſage into croſs roads reſponding office, and every thing is delivered to him mic 


empire, with watch-boxes on the top, with flag-ſtaffs, the cuſtom-houſes of the whole diſtrict; and the man- 

for the convenience of ſignals, in caſe of any alarm. darins have alſo the care of the poſt-offices, VE 
Theſe towers are ſquare, and generally conſtructed of In former times the only money uſed in China was Money of 
brick, but ſeldom exceed twelve feet in height. They made of ſmall ſhells, but now both ſilver and copper the empire. 


arc built, however, in ſight of one another, and are 
guarded by ſoldiers, who run with great ſpeed from 
one to another, carrying letters which concern the 
emperor. Intelligence of any remarkable event is alſo 


conveyed by ſignals; and thus the court is informed 


with ſurpriſing quickneſs of any important matter. 
Thoſe which are built on any of the roads conducting 
to court, are furniſhed with battlements, and have alſo 


——ͤ— 


coin are met with. The latter conſiſts of round 
pieces about nine-tenths of an inch (Aa) in diameter, 


with a ſmall ſquare hole in the middle, inſcribed with 
two Chineſe words on one fide, and two Tartar ones 


on the other. The ſilver pieces are valued only by 
their weight. For the convenience of commerce, the 
metal is therefore caſt into plates of different ſizes ; 
and for want of ſmall coin, a Chineſe always carries 

| about 


(a) The Chineſe foot is longer by one hundredth part than the French, and the inch is divided into ten parts, 


China. | 
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about him his ſcales, weights, and a pair of ſciſlars to 
cut the metal. This operation is performed by put- 
ting the ſilver between the ſciſſars, and then Knocking 
them againſt a ſtone till the pieces drop off, In gi- 
ving of change, however, people have no right to ya- 
luc ſilver by the numerical value of copper, this be- 
ing entirely regulated by the intrinſic value of the me- 
tals, Thus, an ounce of ſilver will ſometimes be 
worth 1200 copper pieces, and ſometimes only 800 ; 
and thus the copper money of China may frequently 
be ſold for more than it would paſs for in commerce. 
The emperor would loſe much by this recoinage, were 
he not the ſole proprictor of all the copper mines in 
China. It is, however, expreſsly forbidden to employ 
copper coin in any manufaqure where it might be 
employed as plain copper, and it is alſo forbidden to 
be ſold for the purpoſe of melting: but, if the 
price of the metal has not fallen, the infraction of this 
law is not very ſcverely puniſhed. On the other 
hand, if the value of unwrought copper exceeds that 
of the coin, a quantity of the latter 1s iſſued out to re- 
ſtore the equilibrium. | 5 
To keep up a conſtant circulation of all the coin 
in the empire, the Chineſe government are attentive 
to preſerve an equilibrium berween the proportional 
value of the gold and ſilver; that is, to regulate the 
intrinſic value of each in ſuch a manner that the poſ- 
ſeſſor of ſilver may not be afraid to exchange it for 
copper, nor the pollcflor of copper for ſilver. The 
method uſed for this purpoſe is, when ſilver becomes 
ſcarce, to make all the payments for ſome time in ſil- 
ver; but if copper, to make them all for ſome time 
in that metal only. 
The commerce of China is under the inſpection of 
the tribunal of finances; but on this ſubject the Chi- 
neſe entertain an opinion quite different from that of 
the Europeans. Commerce, according to them, is 
only uſeful as far as it caſes the people of their ſuper- 
fluities, and procures them neceilaries. For this rea- 
ſon they conſider even that which is carried on at 
Canton as prejudicial to the intereſt of the empire. 
« They take from us (ſay the Chineſe) our ſilks, teas, 
and porcelain: the price of theſe articles is raiſed 
through all the provinces : ſuch a trade therefore can- 
not be beneficial. The money brought us by Euro- 
peans, and the high-priced baubles that accompany 1t, 
are mere ſuperfluities to ſuch a ſtate as ours. We 
have no occaſion for more bullion than what may be 
neceſſary to anſwer the exigencies of government, and 
to ſupply the relative wants of individuals. It was 
ſaid by Kouan- iſe, two thouſand years ago, That the 
money introdaced does not enrich a kingdom in any 
other way than as it is introduced by commerce. No 
commerce can be adyantageous long, but that which 
conſiſts in a mutual exchange of things neceſſary or 
uſcful. That trade, whether carried on by barter or 
money, which has for its object the importing of ar- 
ticles that tend to the gratification of pride, Juxury, 
or curioſity, always ſuppoſes the exiſtence of luxury: 
but luxury, which is an abundance of ſuperfluities 
among certain claſſes of pcople, ſuppoſes the want of 
ncceffaries anong a great many others, The more 


horſes the rich put to their carriages, the greater will 

be the number of thoſe who arc obliged to walk on 

foot ; the larger and more magnificent their houſes 
Vol. IV. | | | — 
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train, who was acquainted with that language. 


1 


are, ſo much the more confined and wretched muſt 


covered with a variety of diſhes, the more muſt the 
number of thoſe increaſe who are reduced to the ne- 
cellity of feeding upon plain rice, Men, united by 
ſocicty in a large and populous kingdom, can employ 
their induſtry, talents, and economy, to no better pur- 
poſe than to provide neceſſaries for all, and procure 
convenience for ſome.” | | 
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The only commerce conſidered by the Chineſe as Hiſtory of 
advantageous to their empire, is that with Ruſſia and the trade 
Tartary ; by which they are ſupplied with thoſe furs with Ruſſia. 


ſo neceſſary in the northern provinces. The diſputes 
concerning the limits of the reſpective empires of 
Ruſſia and China ſcem to have paved the way to this 
commerce, Theſe diſputes were ſettled by treaty 
on the 27th of Auguſt 1689, under the reign of Ivan 
and Peter Alexiowitz. The chief of the embaſſy on 
the part of Ruſlia was Golovin governor of Siberia ; 


and two Jcſuits were deputed on the part of the em- 


peror of China; and the conferences were held in 
Latin, with a German in the Ruſſian ambaſſador's 


this treaty the Ruilians obtained a regular and per- 
manent trade with China, which they had long de- 
ſired ; but in return they yielded up a large territory, 
beſides the navigation of the river Amour. The firſt 
intercourſe had taken place in the beginning of the 


17th century; at which time a ſmall quantity of Chi- 


neſe merchandize was procured by ſome Ruſſian mer- 
chants from the Kalmuck Tartars. 


profitable ſale of theſe commodities encouraged cer- 


tain Siberian Way vodes to attempt a direct and open 


communication with China. For this purpoſe ſeve- 
ral deputations were ſent to the emperor; and though 
they failed of obtaining the grant of à regular com- 
merce, their attempts were attended with ſome 
conſequences of importance. Thus the Ruſſian mer- 
chants were tempted to ſend traders occaſionally to 
Peking ; by which means a faint connection was pre- 
ſerved with that metropolis. 
ever, was at laſt interrupted by the commencement of 
hoſtilities on the river Amour ; but after the conclu- 


ſion of the treaty in 1689, was reſumed with uncom- 


mon alacrity on the part of the Ruſſians: and the ad- 


vantages thence ariſing were found to be ſo conſide- 


rable, that a deſign of enlarging it was formed by Pe- 
ter the Great, Iſbrand Ides, a native of the duchy of 
Holſtein, then in the Ruſſian ſervice, was therefore 
diſpatched to Peking in 1692; by whoſe means the 
liberty of trade, before confined to individuals, was 
now extended to caravans, In the mean time, pri- 
vate merchants continued to trade as before, not 
only with the Chineſe, but allo at the head quar- 
ters of the Mogul Tartars. The camp of theſe ro- 
ving Tartars, which was generally ſtationed near the 
confluence of the Orhon and Toula rivers between the 
ſouthern frontiers of Siberia and the Mogul deſert, 
thus became the ſeat of an annual fair, Complaints, 
however, were ſoon made of the diſorderly behaviour 
of the Ruſſians; on which the Chineſe monarch 
threatened to expel them from his dominions entirely, 
and to allow them neither to trade with the Chineſe 
nor Moguls. This produced another embaſſy to Pe- 
king in 1719, when matters were again adjuſted to 

| —— 2 the 


The rapid and 


This commerce, how- 


China, 
thoſe of the poor be; and the more their tables are — 


. 
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the ſatisfaction of both parties. The reconciliation, 
was of no long duration; for the Ruſſians having 
ſoon renewed their diſorderly behaviour, an order for 
their expulſion was iſſued in 1722, and all intercourſe 
between the two nations forbidden, Ihe differences were 
once more made up in 1727, and a caravan allowed to 
go to Peking once in three years, provided it con- 
liſted of no more than 100 perſons ; and that during 
their ſtay their cxpences ſhould not, as formerly, be 
defrayed by the emperor of China, The Ruthans 
at the ſame time obtained permiſſion to build a church 
within the precincts of the caravanſary; and that 
four prieſts were allowed to reſide at Peking for the 


celebration of divine ſervice ; the ſame indulgence 


being granted to ſome Ruſſian ſcholars, for the pur- 

oſe of learning the Chineſe language, and qualify- 
ing theniſelves for being interpreters between the two 
nations. 
1755 ; ſince which time no more caravans have been 
fent to China. It was firſt interrupted by a miſun- 
derſtanding betwixt the two courts ; and though that 
difference was afterwards made np, no caravans have 
been ſent ever ſince. The empreſs of Ruſſia, ſenſible 
that the monopoly of the fur trade (which was entire- 
ly confined to the caravans belonging to the crown, 
aud prohibited to individuals) was prejudicial to com- 


merce, gave it up in fayour of her ſubjects in 1762 ; 
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and the centre of commerce betwixt the two nations 
is now at Kiatka, Here the trade is entirely carried 
on by barter. The Ruſſians are prohibited from ex- 
porting their own coin; finding it more advantageous 
to take goods in exchange than to receive bullion at 
the Chineſe ſtandard. The principal exports from 
Ruſſia are firs of different kinds; the moſt valuable 
of which are thoſe of ſea-otters, beavers, wolves, foxes, 
martins, ſables, and ermines; the greater part of 
which are bronght from Siberia and the newly diſco- 
vered iſlands ; but as they cannot ſupply the demand, 
there is a neceſſity for importing foreign furs to Pe- 
terſburgh, which are afterwards ſent to Kiatka. Vari- 
ous kinds of cloth are likewiſe ſent to China, as well 
as hardware, and live cattle, ſuch as horſes, camels, 


&c, The exports from China are, raw and manufac- 


tured ſilk, cotton, porcelain, rhubarb, muſk, &c. The 
government of Ruſſia likewiſe reſerves to itſelf the 
excluſive privilege of purchaſing rhubarb. It is 
brought to Kiatka by ſome Buklharian merchants, who 
have entered into a contract to ſupply the crown with 
it in exchange for furs : the exportation of the beſt 
rhubarb is forbidden under ſevere penalties, but yet is 
procured in ſufficient quantities, ſometimes by clan- 


deſtinely mixing it with inferior roots, and ſometimes 
by ſmuggling it directly. Great part of Europe is 


ſupplicd with rhubarb from Ruſſia. 


The revenue of the emperor of China amounts to 


more than 41 millions ſterling ; and might eaſily be 
increaſed, did the ſovereign incline to burden his ſub- 
jets with new impoſitions. The annual expences of 
government are indeed immenſe, but they are regulated 
in ſuch a manner as never to be augmented but in 
caſes of the utmoſt neceſſity ; it even happens very of- 
ten that adminiſtration makes greater ſavings eve 

year. When this happens to be the caſe, the ſurplus 
ſerves to increaſe the general treaſure of the empire, 
and prevents the 4284 of new impoſitions in time 


17 ] 


This intercourſe continued till the year 


left. 
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Lending money upon intereſt has been in uſe in Of lending 
China for about 2000 years. It has often been aboliſh- mone), att 


plained by the following. 
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of war, or other public calamities. The greater part 
of the taxes are paid in kind; thoſe, for inſtance 
who breed ſilk worms, pay their taxes in ſilk, the 
huſbandmen in grain, the gardeners in fruits, &c. 
T his method, at the ſame time that it is exceedingly 
convenient for the ſubject, is no way detrimental to 
the public intereſt. I here are numbers of people cvcry 


here in the ſervice of government, whoarethusfurnjſh- - 


ed with food and clothing; ſo that the commodities col. 
lected as taxes are almoſt conſumed in the provinces 
where they are levied; what remains is ſold for the 


behoof of the emperor, and the money depoſited in 
the imperial treaſury, The taxes paid in money ariſe 


principally from the cuſtoms and ſale of ſalt (which 
belongs entirely to the emperor), from the dutics 
paid by veſſels entering any port, and from other im- 
poſts on various branches of manufactures. Excepting 
theſe, the trader ſcarcely contributes any thing to the 
exigencies of the ſtate, and the mechanic nothing at 
all; the whole burden of taxation thus falling upon the 
huſbandman. This burden is regulated in proportion 
to the extent and fertility of his lands; and the preat- 
eſt care has been taken to manage matters ſo, that he 
may neither be oyercharged in the impoſition nor 
haraſſed in the levy ing of the duties. © The regiſtering 


of lands (ſays M. Groſicr), ſo otten and to no purpoſe 


projected in France, has been long practiſcd in this 
empire, notwithflanding its prodigious extent.“ 


F I . . 7 f 

The levying of taxes in China is as fimple as the of the 
nature of the thing will admit of. The duties levicd taxes ia 
from towns and villages are carried to cities of the China, 


third claſs ; then they are conducted to thoſe of the 
ſecond ; then to thoſe of the firſt; and at laſt to the 


capital. The levying and impoſition of taxes is ſub- 


mitted to the tribunal of finances ; and matters are ſo 
managed, that beſides the conſumption in cach diſtrict 
for diſcharging the ordinary expences of government, 


ſomething 1s left by way of reſerve for anſwering ac- 


cidental demands, and to be ready in caſes of neceſſity. 
This ſum becomes gradually leſs from the capital to 
cities of the firſt, ſecond, and third claſs. A proper 
ſtatement of what is paid in the provinces, of what is 


reſerved in the different cities, or contained in the dif- | 
ferent treaſuries of che empire, is ſubjected to the ex- 


amination of the grand tribunal of finances. This re- 
viſes the whole, and keeps an exact account of 
what 1s conſumed, and of whatcyer ſurplus may be 


is only lunar. A tenth part of this intereſt is paid 
monthly; and concerning neglects of payment, the ſol- 


lowing laws have been enacted. However much the 


debt may have accumulated by months or years, the 
principal and intereſt ſhall remain always the ſame. 
W hoerer infringes this law ſhall receive 40 blows of 2 
pan-tſee ; or an hundred, if he uſes any artifice to add 
the principal and intereſt together.” This law is ex- 
«© Whoever ſhall be con- 
victed before a mandrain of not having paid a month's 
intereſt, ſhall receive ten blows; twenty for two 
months, and thirty for three ; and in this manner as 


far as ſixty; that is to ſay, to the ſixth month, The 


debtor 


Ching, 
— 


ing 
ard 
cle; 
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China, debtor is then obliged to pay principal and intereſt 
but thoſe who obtain payment by uſing violence and 
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force, are condemned to receive 24 blows. 
Many Chineſe writers have endeavoured unſucceſs- 


fully to ſhow why government ſhould allow ſuch ex- 
orbitaut intereſt to be taken for money; but the moſt 


ſatisfactory and rational account ſeems to be, that the 
great intereſt of money prevents the rich from pur- 
chaſing much land ; as landed eſtates would only em- 
barraſs and impoveriſh them, their produce being ſo 
much inferior to that of money. The patrimony of 
2 family in China is ſeldom divided ; and it never hap- 
pens there, as in almoſt every other country, that 
wealth and riches are engroſſed by one part of the na- 


tion, while the other poſſeſſes nothing. 
Agriculture is by the Chineſe conſidered as the firſt 


and moſt honourable of all proſeſſions; ſo that in this 
empire the huſbandman enjoys many and great privi- 
leges, while the merchant and mechanic are much leſs 
eſteemed. Part of the crop is allowed to be uſed in 
diſtillation ; but if the harveſt happens to be bad, this 
operation is prohibited, In China, the tillage of the 
earth is not only encouraged by law, but alſo by the 
example of the emperor, who annually tills the carth 
with his own hands. The beginning of ſpring 1n 
China is always reckoned to be in the mouth of Fe- 
bruary; bat it belongs to the tribunal of mathematics 
to determine the preciſe day. The tribunal of ceremo- 
nics announces it to the emperor by a memorial; in 
which every thing requiſite to be done by him 1s men- 
tioned with the moſt ſcrupulous exactneſs. 
vereign then names 12 of the moſt illuſtrious perſons in 
his conrt to accompany him, and to hold the plough 


after he has performed his part of the ceremony. 


Among theſe there are always three princes of the 
blood, and nine preſidents of ſupreme courts; and if 


any of them are too old and infirm to undergo the fa- 


tigue, the ſubſtitutes muſt be authoriſed by the em- 
peror. The feſtiyal is preceded by a ſacrifice, which 
the emperor offers up to Chang-ti (the ſupreme God); 


after which he and his attendants prepare themſelves 


by three days faſting and continence. Others are ap- 
pointed by the emperor, on the evening before the 


ceremony, to go and proſtrate themſelves at the ſe- 
pulchre of his anceſtors, and to acquaint them, that, 


on the day following, he intends to celebrate a grand 
ſacrifice. This is offered up on a ſmall mount a few 
furlongs diſtant from the city, which, by the indiſ- 
penſable rules of the ceremony, muſt be 50 feet in 
height, The Chang-ti is invoked by the emperor, 
who ſacrifices under the title of ſovereign pontiff, and 
prays for an abundant harveſt in favour of his people, 
He then deſcends, accompanicd by the three princes 


and nine preſidents who are to put their hands to the 


plongh along with him; the field ſet apart for this pur- 
poſe being at a ſmall diſtance from the mount. Forty 
labourers are ſelected to yoke the oxen, and to prepare 
the ſeeds which the emperor is to ſow ; and 8 are 
of five different kinds, viz. wheat, rice, two kinds of 
millct, and beans, They are brought to the ſpot in 
magnificent boxes, carried by perſons of the moſt 
diſtinguiſhed rank. The emperor then lays hold of 
the plough, and turns up ſeveral furrows ; the princes of 
the blood do the ſame, and then the preſidents ; after 
which the emperor throws into the furrows the 


(. VIS. 3 


The ſo- 
vails only among the loweſt of the people. 


. 


five kinds of feeds already mentioned: laſtly, four 
pieces of cotton-cloth, proper for making drelics, are 
diſtributed to each of the labourers, who aſſiſt in yok- 
ing the oxcn aud preparing the ſceds; and the ſame 


preſents are made to 40 other perſons who have only 


been ſpectators of the ceremony. 


„ We muſt not (ſays M. Groſier) judge of the of th 
Chineſe pcaſants from thoſe of Europe, eſpecially in ſants. 


what relates to the lights acquired by education. Free 


ſchools are very numerous in every province of China, 


and even ſome of the villages are not deſtitute of this 
advantage. The ſons of the poor are there received 


as readily as thoſe of the rich; their duties and their 


ſtudies are the ſame ; the attention of the maſters is 


equally divided between them; and from this obſcure 
ſource talents often ſpring, which afterwards make a 


conſpicuous figure on the grand ſtage of life. No- 
thing is more common in China than to ſee the ſon 
of a peaſant governor of that province in which his 
father had long toiled in cultivating only a few 
acres. The father himſelf, if taken from his plough, 
and elevated to a ſuperior ſphere, might, by reviving 
the inſtruction he received in his youth, and eſpecial» 
ly if he be endowed with genius, find himſelf fully 
competent for his new employment.” 
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The Chineſe have been greatly reproached with the Grofer's 
inhuman practice of murdering their children ; but defence of 


though our author cannot deny that they are guilty 
of this practice, he excuſes them by ſaying, that“ the 
crime when committed in China is commonly owing 
to the fanaticiſm of idolatry ; a fanaticiſm which pre- 


the Chincſe 
from the 
charge of 
murdering 
and expo- 
It is either ſing their 


in obedience to the oracle of a bonze, to deliver them- children. 


ſelves from the power of magic ſpells, or to diſcharge 
a vow, that theſe infatuated wretches precipitate their 
children into the river: they imagine that, by doing 


ſo, they make an expiatory ſacrifice to the ſpirit of 


the river. All nations of antiquity almoſt have diſ- 
graced themſelves by the like horrid practices; but 


the Chineſe are far from countenancing this barbarity : 
Beſides, theſe criminal ſacrifices are 


on that account, 
never practiſed but in certain cantons of China, where 
the people, blinded by idolatry, are the dupes of 


prejudice, fanaticiſm, and ſuperſtition. It often hap- 


pens alſo, that the bodies of thoſe children which are 
ſeen floating on the water have not been thrown into 
It till after their death; and this is likewiſe the caſe 


with thoſe which are found in the ſtreets, or lying 


near the public roads. The poverty of the parents 
ſuggeſts this diſmal reſource, becanſe their children 


are then buricd at the expence of the public. Ex- 


poling of children in public places is a cuſtom tole- 
rated in China; and government employs as much yi- 
gilance to have them carried away in the morning, as 
it beſtows care on thcir education. This is certainly 


giving people intimation to expoſe their children in 


the night-time, and no doubt encourages the practice; 
but the dictates of humanity are here united to thoſe 
of ſound policy. No law in China authoriſes muti— 
lation: there are indeed eunuchs in the empire, but 
their number is much leſs than what it is generally 
ſuppoſed to be by Europeans. The greater part of 
the eunnchs belonging to the emperor and empreſles 
have no higher employment than that of ſweeping the 
courts of juſtice,” 


4 22 2 Like 


China, Like the capital cities of European kingdoms, Pe- demands of his diſtrict. All law-ſuits muſt be brought 
. king, the metropolis of the Chineſe empire, is furniſh- before his tribunal ; and he has the power of paſſing Jv 
Gazbte of ed with a gazette, which circulates into the remoteſt ſentence of death, but it cannot be put in execution 
Peking, Provinces, and which is even conſidered by admini- without being firſt carried to the emperor, Every 

ſtration as an eſſential part of the political conſtitu- three years he ſends to court a report of the conduct 
tion. It is printed daily at Peking, and contains an of the mandarins ſubordinate to him ; and according 
account of all thoſe objects to which the attention of to the contents they are either continued or diſgraced. 
adminiſtration is directed. In this gazette may be Thoſe of whom he makes an untavourable report are 
ſeen the names of all thoſe mandarins who are ſtripped puniſhed in proportion to their delinquency ; while, 
of their employments, and the cauſes of their diſgrace; on the other hand, thoſe who have the good fortune 
it mentions alſo the names of all thoſe delinquents who to be well reported, are rewarded in a ſimilar propor- 
are puniſhed with death ; of the officers appointed to tion. | . of 
fill the places of the diſgraced mandarins ; the cala- The principal mandarins are ſometimes broke and Degradz. 
mities which have afflicted any of the provinces; the diſmiſſed from all their employments, while others are tion of 

relief given by government; and the expences incur- only removed ſome degrees lower. Thoſe who have mand 
red by adminiſtration for the ſubſiſtence of the troops, been degraded ten ſteps, run a great riſk of never be- 
ſupplying the wants of the people, repairing or erect- ing employed again. Theſe degraded mandarins are 
ing public works; and, laſtly, the remonſtrances made kept in perpetual remembrance of their misfortune, by 
to the ſovereign by the ſuperior tribunals, either with being obliged to mention it in every public order they 
regard to his public deciſions or private conduct, and 1flue forth in their inferior ſtation ; thus, © I, ſuch a 
ſometimes even with regard to both. Nothing, how- mandarin, degraded one, two, three, &c. ſteps, com- 
ever, is contained in this gazette that has not imme- mand and order,“ Cc. Over theſe inferior mandarins 
diately come from the emperor, or been ſubmitted to the inſpector of the province has a very unlimited au- 
his inſpection ; and immediate death would be the thority, and can, by his own power, deprive them of 
conſequence of inſerting a falſchood in this miniſterial their employments for a great offence ; nor does he 
96 paper. | conſult the court, excepting where the immediate pu- 
Seals of the No law or ſentence, as has already been ſaid, is of niſhment of the criminal is not neceſſary. Every one 
emperor, any force, until the emperor's ſcal has been affixed to of the mandarins, of whatever rank or denomination, is 
mandarins, jt, This is about 8 inches ſquare, and is made of obliged, once in three years, to give in writing an 
wy. fine jaſper, a kind of precious ſtone much eſteemed Exact account of the faults he has committed in the 
in China; of which only the emperor is allowed to exccution of his office, If he is a mandarin belong- 
have a ſeal. Thoſe given to princes as marks of ho- ing to any of the four firſt claſſes, this confeſſion is ex- 
nour are compoſed of gold; the ſeals of the viccroys amined at court; but if it is made by any of the in- 
and great mandarins, of filycr; while thoſe of inferior ferior oncs, it muſt be laid before the provincial tri- 
mandarins and mapiſtrates are made only of lead or bunal of the governor. Government, however, isnot ſa- 
copper. The ſize of thoſe ſcals is greater or ſmaller tisſied even with this confeſſion ; inquiry is made intothe 
according to the rank their pofſeſſors hold in the tri- truth of it, and the conduct of the mandarin is ſcru- 
bunals or as mandarins ; and when any of them hap- tinized with the utmoſt ſeverity, the informations be- 
pens to be worn out, intimation muſt be ſent to the ing ſubjected to the tribunal of mandarins ; where they 
next ſuperior tribunal; on which a new one is ſent, are carefully examined, the merits and demerits of 
and the old one muſt then be delivered up. The com- thoſe ſubjected to this political inquiſition carefully 
miſſion of every inſpector ſent into the provinces muſt balanced, and their names afterwards divided into three 
alſo be confirmed by the emperor's ſeal. The duty claſſes. The firſt conſiſts of thoſe for whom rewards 
_ of theſe officers is to examine into the conduct of and preferment are intended; the ſecond, for whom 
governors, mapiſtrates, and private individuals; and gentle reproof and admonition are thought neceſſary ; 
inſtances are recorded of emperors themſelves aſſuming and the third, of thoſc who are to be ſuſpended for 
the office of inſpectors in ſome of the provinces. Theſe ſome time, or removed altogether, from their offices. 
officers are not only ſuperior to all the magiſtrates, Of theſe laſt ſome are allowed to continue; but they 
but even to the viceroys of the provinces themſelves. receive no falary, and are not only deprived of all 
When a ſuperior magiſtrate behaves ill to an inferior their emoluments, but eyen of their honours, If they 
one, the former inſtantly becomes the priſoner of the have been guilty of any action tending to oppreſs the 
inſpetor, and is ſuſpended from his office until he has people, or to occation a famine or ſcarcity among the 
cleared himſelf from every imputation laid to his lower ranks, their puniſhment is not confined to diſ- 
charge. The viceroy, however, is allowed to enjoy miſſion from their offices, but they are alſo crimi- 
his office until che report of the inſpector has been naily impeached. The family burying-place of every 
tranſmitted to the emperor. | Chineſe is accounted ſacred ; none dares cut down the 
Power of Theſe viceroys are diſtinguiſhed by the title of T/ong- trees with which it is overſhadowed until they become 
the vice= tou, and are always mandarins of the firſt claſs, poſ- decayed with age; and even then, not until their con- 
2 na pro- ſeſſing an almoſt unlimited power within their diſtricts. dition has been atteſted by a mandarin: but for cer- 
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They marcli abroad with all the pomp of royal mag- 
nificence, never quitting their palaces, on the moſt 
triling occaſion, without a guard of 100 men. A 
viceroy is the receiver-general of all the taxes collected 
in the province, tranſmitting them to the capital, af- 


ter having reſerved what he judges necellary for the 
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tain crimes againſt government or the people, the bu- 
rying- place of a mandarin is raſed to the foundation. 
No kind of puniſhment, however, inflicted on a fa- 
ther, is ſuppoſed in the leaſt to affect the character of 
his ſon ; and therefore, when the latter is aſked by 
the emperor concerning his family, he will perhaps 

| coolly 


| Chana: 
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cooly anſwer, © My father was diſgraced for ſuch a 


crime, my grandfather was beheaded for ſuch ano- 
| ther, without the acknowledgement being in the 


leaſt detrimental. On the contrary, by great and 
important ſervices, it is pollible for him to wipe out 
theſe {tains from the memory of his anceſtors. 
Though the empire of China is governed by Tartar 
princes, the latter ſeem to beſtow much more care 
and attention on the Chineſe than their own natural 
ſubjects. Should any diſpute ariſe between a Chineſe 
and a Tartar, the former muſt have greatly deviated 
from the rules of juſtice, if he is not acquitted even 


by thoſe tribunals which are compoſed of half Chineſe 


and half Tartars. The ſlighteſt fault committed by a 
Tartar mandarin is always ſeverely puniſhed ; but the 
puniſhment of the greateſt is often mitigated if the 
delinquent be a Chineſe ; and the ſame ſeverity is exer- 
ciſed towards thoſe of the military department. Thoſe 
faults, however, are puniſhed with the greateſt ſcveri- 


ty which hurt the intereſts of the people: for which 


reaſon they ſeldom fall a ſacrifice to that claſs of petty 
tyrants who in other countries prey upon and devour 
them. Every ſuperior mandarin is obliged to inform 
himſelf of the faults of his inferiors, and expoſe them ; 
nay, he would be puniſhed for them himſelf if he did 


not. 


Privileges 


Very little regard, as we have already had occaſion 


of princes, to obſerve, is paid to hereditary right in China. Even 
&c. in Chi- the princes of the blood enjoy no other privilege by 


birth but that of wearing a yellow girdle ; and the 
names of their children, with the exact time of their 
birth, are inſcribed in a yellow book appropriated to 
that purpoſe. Collateral princes are diſtinguiſhed by 


an orange girdle, and their children are marked in a 


book of a red colour. The ſurnames of the princes 
of the reigning family are determined by the empe- 
ror alone; the reſt not being allowed to aſſume any 
name that too much reſembles thoſe of the Moguls or 


Chineſe. The rank even of the emperor's ſons 


diminiſhes one degree every generation; ſo that, at 
the ſeventh, only the eldeſt branch has a title to 
wear the yellow girdle, the reſt being ſunk into the 
rank of plain citizens. An hereditary ſovereignty, 
however, paſles from one cldeſt fon to another; and 
this title cannot be forfeited, unleſs the poſſeſſor be 
guilty of ſome crime. In this caſe the emperor ap- 
points to the ſucceſſion either one of his younger bro- 
thers or a couſin ; but theſe muſt be always choſen from 
the ſame branch, as the lawful branch cannot be de- 
prived of its right without the condemnation of all 
who compoſe it. The only hereditary authority of 
the other princes exiſts among thoſe troops called the 
Tartar bands, There they enjoy, without oppoſition, 
that rank which they derive from their birth, but in 
every thing cle are on a level with others. They arc 


ſubjected to a military examination at ſtated periods, 


and are always promoted or degraded according to the 
degree of ſkill they exhibit. The ſame trial is un- 
dergone by the heir apparent and his ſons; the only 


indulgence ſhown them being, that ſchools are ap- 


pointed for their particular aſe. The princes are 
likewiſe indulged with a tribunal appropriated on pur- 
poſe for them, and before which alone they can be 
tried. An inſult offered to a prince decorated with 


the yellow girdle is puniſhed with death; but if he 
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has omitted to put it on, the aggreſſor r of with 
a baſtinading. A prince may be put to deat 


poral puniſhment by paying a tine. Untitled princes 
have very few privileges ſuperior to thoſe of common 


citizens; and are generally very poor, unleſs poſ- 


ſelled of ſome lucrative office. Thus they are ſome- 
times reduced to the neceſſity of accepting the higheſt 
pay of a common ſoldier in the Tartar bands. When 
they, or any of their children, however, enter into 
the marriage ſtate, the emperor uſually makes them a 
preſent of 100 ounces of ſilver. He will alſo relicye 
them on other occaſions, afliſt their widows and or- 
phans, Cc. but in all this never departs from the moſt 
Exact rules of economy; ſo that the mandarins in this 
reſpect are much better than the relations of the ſove- 
reign himſelf, | 


China, 
by the ———— 


emperor's conſent ; but he eſcapes cvery !lighter cor- 


100 


With regard to the ancient religion of China, F. A- F. Amiot's 


ſearch, comparing and reaſoning upon his obſerva- 
tions, he at laſt concluded, that “ the Chineſe are a 
diſtinct people, who have {till preſerved the characteri- 
{tic marks of their firſt origin, a people whoſe primitive 


doctrine will be found, by thoſe who take the trouble 


of inveſtigating it thoroughly, to agree in its eſſential 
parts with the doctrine of the choſen people, before 


Moſes, by the comand of God himſelf, had conſigned 


the explanation of it to the ſacred records; a people, 
in a word, whoſe traditional knowledge, when freed 
from whatever the ignorance or ſuperſtition of later 
ages has added to it, may be traced back from age to 


age, and from epocha to epocha, without interruption, 


for the ſpace of 4000 years, even to the rencwal of 
the human race by the grandſon of Noah.“ The 


miot informs us, that, after making every poſlible re- account of 
the ancient 
religion of 


Ina. 


king, or canonical books of the Chineſe, every where 


inculcate the belict of a Supreme Being, the author and 
preſerver of all things. 
names of Tien, or Heaven; Chang-tien, or Supreme 
Heaven ; Chang-ti, or Supreme Lord; and of Hoang- 
chan-ti, Sovereign and Supreme Lord: “ Names (ſays 
M. Groſier) correſponding to thoſe which we uſe when 


we ſpeak of God, the Lord, the Almighty, the Moſt 


High.“ 
According to 


father of all living; he is eternal, immoveable, and 


independent; his power knows no bounds ; his ſight 


equally comprehends the paſt, preſent, and the future, 
penetrating even into the inmoſt receſſes of the heart. 
Heaven and carth are under his government; all events, 


all revolutions, are the conſequences of his will; he is 


pure, holy, and impartial ; wickedneſs offends his 
ſight; but he beholds with an eye of complacency the 
virtuous actions of men, Severe, yet juſt, he puniſh- 
es vice in a ſtriking manner even on the throne, and 
often precipitates from thence the guilty, to place upon 
it the man who walks after his own heart, whom he 
hath raiſed from obſcurity, Good, merciful, and full 
of pity, he relents on the repentance of the wicked : 
public calamities, and the irregularities of the ſeaſons, 
are only ſalutary warnings, which his fatherly good- 
neſs gives to men to induce them to reform and 
amend, | 


The performance of religious worſhip at the pro- 
per and appointed times, has given occaſion to the great 


exact - 


Under him they mention the 


to the Chineſe books, the Supreme Be- 
ing is the principle of every thing that exiſts, and the 
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Chisn, exaticſs with reſpect to the kalendar, which 1s re- 
none markable throughout the empire of China; and all 


the celebrated emperors have begun their reigns with 
a rcformation of it, Our hiſtorians, however, not 
contented with diſcovering in the Chineſe religion the 
fundamental principles of the ancient patriarchal reli- 
gion, have alſo found in it evident ſymptoms of a 


knowledge of the Trinity as believed among Chriſti- 


ans. „ Among the ancient Chineſe characters (ſays 
M. Groſier), which have eſcaped the ravages of time, 
we find the following A. According to the dictionary 
of Kang-hi, this ſigmties union; according to the 
Chouz+9121! (that book fo highly eſtcemed in China) A 
is three united in one; it derives it from the charac- 
ters j9 (to enter or penetrate), ande, one; Whence 
it concludes, that A means three united, penctrated, 
or incorporated into one. According to another book, 


accounted a learned and accurate explanation of the 


ancient characters, A lignifics ſtrict union, harmony, 


the chief good of man, of heaven, and of earth ; it 


is the union of the three t/a; (powers, principles, or in- 


telligencies) ; for, united, they direct, create, and nou- 


riſh together. The image — (three united in one fi- 
8 


gure) is not ſo obſcure in itſelf ; however it is difficult 
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to reaſon upon it without being deceived : on this ſub- 
ject it is difficult to ſpeak.” | 

&« Father Amiot, ſpite of all the objections which 
the critics of Europe may make, ſcems to conjecture, 
that the character A might have been, among the an- 


cient Chineſe, the ſymbol of the moſt holy Trinity; 


„and the more ſo (he adds), as the ancient books 
furniſh a number of texts, which give us reaſon to 
ſuppoſe them to have been poſſeſſed of ſome Knowledge 
of this ſublime myſtery.” The book See- ſays, © The 
emperor formerly offered up a ſolemn ſacrifice every 


three years to the Spirit Trinity and Unity, Chin-ſan-ye.” 
The following celebrated text of Lab-iſe has long been 


known in Europe. Tas is one by nature: the firſt 


begot the ſecond ; two produced the third ; the three 


created all things.” 5 

& F. Amiot quotes another paſſage, which appears 
to be no leſs ſingular. © He who is, as it were, vi- 
ſible, and cannot be ſeen, is named hi; he who may 


| be heard, yet ſpeaketh not to the ears, is called Hi; 


he whom, in a manner, we feel, yet cannot touch, is 
named Huei. In vain do we interrogate our ſenſes re- 
ſpecting theſe three : our reaſon, which alone can give 
us any ſatisfaction, will tell us that they make only 
one. Above there is no light; below there is no dark- 
neſs, He is eternal ; there is no name which can be 
given him. He reſembles nothing that exiſts; he is 


an image without figure; a figure without matter: 


his light is ſurroanded by darkneſs. Tf we look np to 
him above, we bchold no beginning ; if we follow him, 
we diſcover no end. From what the Tas hath been 
at all times, conclude what he is, viz. that he is eter- 
nal: he is the beginning of wiſdom.” The com- 
mentaries which explain this paſſage ſpeak in ſuch 
ſtrony and preciſe terms, that F. Amiot forbears to 


quote them, leſt he might incur the cenſure of too 


many incredulous re aders.“ 

The ſacrifices of the Chineſe were firſt offered up in 
the open fields, or on ſome mountain, upon what they 
call the Tan, which ſignifies a quantity of ſtones 


„ 
thrown together in a round form, or ſimply a round China, 
heap of earth. A double fence, called Rias, compo- S——-- 


Others. 


ceſtors. 
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ſed of turf aud branches of trees, was raiſed around 
this; and, in the ſpace leſt between the two fences, two 
Iefler altars were crected on the right and left; upon 
which, immediately after the ſacritice offered up to the 
Tien, they ſacrificed alfo to the Cheng, or good ſpirits 
of every rank, and to their virtuous anceſtors. The 
ſovereign alone had a right of ſacrificing upon this 
Tan; and the cuſtom of ſacrificing to inferior ſpirits, 
according to the Chineſe commentators, may be traced 
cven to the days of Fo-hi himſelf, The ſame writers 
add, that, in addreſſing themſelves to the Chany-ti, they 
conſidered him as the ſovereign lord of the univerſe, 
clothed with all that power which was neceſſary to ſa- 
tisfy them with regard to the different objects of their 
requeſts ; but that, in offering up their praycrs to the 
inferior objects of worthip, they only implored their 
protection and mediation with the Chang-ti. © 
While the empire was confinedwithinnarrow bounds, 
one mountain was ſufficient for the ſacrifices ; but in 
proceſs of time it became neceſſary to conſecrate four 
Theſe were ſituated at the extremities of the 
empirc, and were ſuppoſed to correſpond with the 
four quarters of the world ; and the prince went ſuc- 
ceſſively every year to one of theſe mountains to offer 
up. ſacrifices; taking occaſion at the ſame time to 
ſhow himſelf to his people, and to inform himſelf of 
their wants. This cuſtom ſubſiſted for a long time; 
but at length it was found convenient to add a fifth 
mountain 1n the centre of the empire ; and ever lince 
theſe have been called the five Ys, or the five moun- 
tains of ſacrifice, This method of ſubjecting the em- 
peror to regular annual journies could not bur be at- 
tended with many inconveniences. It was found neceſſa- 
ry on this account to conſecrate ſome ſpot in the neigh- 
bourhood of his palace, which might be ſubſtituted for 
the To upon all occaſions when the emperor could not 
repairtothem. An edifice was therefore erected, which 
at once repreſented the Xiao, Tan, and the Hall of An- 
This laſt was a neceſſary part of the edifice ; 
becauſe it was incumbent on thoſe who offered up ſa- 
crifices, firſt to repair to this hall, and acquaint their 
anceſtors with what they were about to perform ; and 
thither alſo they returned after ſacrificing, to thank 
the ſame anceſtors for the protection they had received 
from the Chang-ti; after which they offered up a 
ſacrifice of thankſgiving in honour of them, and per- 
formed certain other ceremonies to ſhow their reſpect. 
The building contained five ſeparate halls, appropri- 
ated to different purpoſes : originally it had ncither 


paintings nor ornaments of any kind, and a ſtair-caſe 


of nine ſteps conducted to the principal entrance. Af- 
terwards, however, it was much more richly orna- 
mented, each of the five halls being decorated with 
columns, over which others were placed that ſupported 
the ſecond roof, In ſucceeding times it was ſtripped of 
all its ornaments, with a view to bring back religion 
to its primitive ſimplicity, Its four gates were covered 
with fine moſs, repreſenting the branches of which 
the double fence of the ancient Kias were formed, 


Ihe ridge of the roof was covered with the ſame, and 


the whole was encompaſſed by a canal filled with 
water at the time of offering up the ſacrifices. To 
this a ſecond building was added, which they called 
— — 9 


China, the temple of neatneſs, and which was uſed only for pu- 
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i rifications and ceremonies, the former being entirely 
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Tao-ſſe. 


who was born 603 


of the ſoul. 
man ought to be only to endeayour to live free from 


conſecrated to the worſhip of the Chang-ti. 

At preſent there are only two temples in Peking, 
named the Tieu-tanand the Ti-tan ; in the conſtruction 
of which all the clegance of Chineſe architeQure is 
diſplayed. Theſe are both dedicated to the Chang-ti, 
but under different titles; in the one he is adored as 
the eternal ſpirit ; inthe other, as the creator and pre- 
ſerver of the world. The ceremonies of the modern 
ſacrifices are greatly multiplied ; and nothing can ex- 
ceed the ſplendor and may e with which theſe 
ſolemnities are performed. Some time before the day 
appointed for the grand ceremony, the monarch, the 


grandees of the court, and all thoſe whom their em- 


ploy ments qualify to aſſiſt at the ſolemnity, prepare 
themſelves by retirement, faſting, and continence; no 
audience is given by the emperor, and the tribunals 
are entirely og marriages, funerals, rejoicings, and 
entertainments of every kind, are then forbidden. At 


laſt, on the day appointed, the emperor appears at- 


tended by an innumerable multitude, and, his perſon 
ſurrounded by a vaſt number of princes, lords, and of- 
ficers, while every part of the temple ſeems to corre- 
ſpond with the magnificence of the ſovereign ; all the 


vaſes and utenſils employed in the ſacrifices are of 


gold, and cannot be e e, any other purpoſe; 
even the inſtruments of muſic are of enormous mag- 
nitude, and never uſed any where elſe. All this gran- 


deur, however, ſerves only to diſplay in a more emi- 


nent manner the hnmility and abaſement of the mo- 
narch during his devotion; at which time he rolls in 
the duſt, — ſpeaks of himſelf before the Chang-ti in 


terms of the moſt abj ect ſubmiſſion and humiliation. 
he purity of the ancient Chineſe religion has, 
however, been long contaminated by many idolatrous 


and fanatical ſects. Among theſe, one named Tao-/5e 
was founded by aphiloſopher called Lao-kiunor Lao-tſe, 
B. C. He died in an advanced 
age, leaving to his diſciples a book intitled Tao-te, be- 
ing a collection of 5000 ſentences. His morality has 
a great reſemblance to that of Epicurus. It conſiſts 


_ principally in baniſhing all vehement deſires and paſ- 


lions capable of diſturbing the peace and tranquillity 
According to him, the care of every wiſe 


grief and pain, and to plide gently down the ſtream 
of life devoid of anxiety and care. To arrive at this 
happy ſtate, he adviſes his followersto baniſh all thonghts 
of the paſt, and to abſtain from every vain and uſeleſs 


inquiry concerning futurity, as well as all tormenting 
thoughts of ambition, avarice, &c, It was found by 
the diſciples of this philoſopher, however, that all 


theſe endeavours to obtain a perfect tranquillity of 
mind were vain, as long as the thoughts of death in- 
tervened; they therefore declared it poſſible to diſcover 
a compoſition from which drink might be made that 
would render mankind immortal. Hence they were 
led to the ſtudy of chemiſtry ; and, like the weſtern 
alchemiſts, wearied themſeves in ſearch of the philoſo- 
pher's ſtone, until at laſt they gave themſelves up to 
all the extravagancies of magic. 

The deſire of avoiding death, together with the 
eredulity natural to unenlightened minds, quickly pro- 


duced a number of converts to the ſect of Tao-ſſte. 
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art of forctelJing events by divination, quickly diffuſed - 
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themſelves over the empire, and the imbecillity of the 
emperors contributed to propagate the deception, 
Temples conſecrated to ſpirits quickly reared their 
heads in every corner of the empire; and two of the 
moſt celebrated of the ſe& were authoriſed to main- 
tain public worſhip there after the form which had 
been preſcribed by their maſter. At the ſame time 
they diſtributed, and ſold at a dear rate, images of the 
imaginary ſpirits with which they had peopled the 
heavens and the earth. Theſe were, by their com- 


mand, worſhipped as ſo many deities independent of 


the Supreme Being; and, in like manner, ſeveral of 
the ancient emperors were invoked as gods. 

Being patroniſed by the emperors of ſeveral dy- 
naſties, this ſet became more and more powerful. 
At laſt they had the impudence to affix, during the 
night-time, to one of the gates of the imperial city, 
a book filled with myſtic characters and magical figures. 
At break of day they informed the emperor of th» 
ſudden appearance of this book, and publicly declared 
that it was fallen from heaven. This trick eaſily im- 
poſed upon the weak prince. He immediately repair- 
cd, with a numerous train, to the ſpot where the ſa- 
cred volume appeared; and having taken it into his 
hands in a reſpectful manner, carried it iu triumph to 
his palace, where he ſhut it up in a golden box. An- 
other emperor carried his reverence for the ſect toſuch 
an height of impiety and extravagance, as to order a 
celebrated T ao-/5e to be publicly worſhipped under the 
name of Chang-ti. The ſect thus patroniſed by the 
princes, and accommodated to the credulity of the 
vulgar, continued to gain ground in ſpite of every op- 
poſition from the wiſer part of the people, and is ſtill 
very powerful in China. At preſent they offer up 
three different victims, a hog, a fowl, and a fiſh, to a 
ſpirit whom they invoke. 


king an hideous noiſe with kettles and drums, are uſed 
in their incantations; and though it may readily be 
believed that they are for the moſt part unſucceſsful, 


yet their credit is ſtill Kept up by thole caſes in which 


they ſucceed by accident. | 
The chief of the Tas-/ſse is inveſted by government 
with the dignity of grand mandarin, which is enjoyed 


by his ſucceſſors; he reſides in a ſumptuous palace in 


a town of Kiang-ſi; and the ſuperſtitious confidence 
of the people attracts an immenſe number thither from 
all parts of the empire. 
cared of diſeaſes, others to get an inſight into futu- 
rity. The impoſtor diſtributes to them ſmall bits of 
paper filled with magical characters; and the ignorant 


wretches depart well ſatisfied, without grudging the 


expence of their journey, though ever ſo 1 


A ſtill more pernicious and more widely diftuſed ſect of * 
is that of the idol Fo, which came orignally from In- ſhippers of. 
dia. The Tac-ſie, had promiſed to the brother of one Fo. 


of the emperors of China to introduce him to a com- 
munication with ſpirits. The credulous prince having 
heard of a great ſpirit named Fo, who reſided in In- 


dia, prevailed on his brother to ſend an embaſſy thi- 


ther. On the arrival of the ambaſſadors, however, 


they conld find only two worſhippers of this diety, 
both of whom they brought to China. Several images 
2 — — 2 E 


| Various ceremonies, ſuch 
as howling, drawing fantaſtical figures upon paper, ma- 


Some arrive in order to be 
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together with ſome canonical books of the Indians, 
were placed on a white horſe, and carricd in proccilion 
to the imperial city. 

This ſuperſtition was introduced into China about 
the 65th year of the Chriſtian æra, and ſoon made 
vaſt progreſs, One of its principal doctrines is that 
of the metempſychoſis, or tranſmigration of ſouls, of 
which M. Grolier thinks he was the inventor, and that 


Pythagoras, who travellcd into ſcveral parts of India, 


had borrowed the doctrine from him. The account 
given of him by the bonzes is, that finding himſclf, 
at the age of 70, oppreſled with infirmities, he called 
his diſciples together, and told them he was unwilling 


to leave the world without communicating the ſecret 


and hidden myſteries of his doctrine ; which were, in 
ſhort, that all things had proceeded from a vacuum 
and nothing, and to that they muſt return. This doc- 


trine produced a correſponding mode of action, or ra- 


bring himſelf to this ſtate during life, the happier he 


ther of inaction, in thoſe who believed it: for thus 


(IC gie happineſs of man was made to conſiſt in ab- 
ſolute annihilation ; and therefore rhe ucarcr he could 


was ſuppoſed to be. 


The common doctrine, however, which admits of a 
diſtinction between good and evil, finds more prole- 


Iytes among the vulgar, whoſe ſituation in life will not 


allow- them to ſpend their time in perpetual idleneſs. 


According to this, the righteous will be rewarded and 
the wicked punithed after death, They ſay allo, that 


the god Fo came to ſave mankind, and to expiate their 
ſins; and that he alone can procure them a happy re- 
generation in the life to come, 


wiſe inculcated on thoſe who adopt this doctrine : 


1. Not to kill any living creature. 2, Not to take 
away the goods of another. 3. Not to pollute them- 
ſelves by uncleanneſs. 4. Not to lie; and, 5. Not to 
drink wine, 


wid temples, &c. | 

The doctrine of metempſychoſis has introduced in- 
to China an infinite number of idols, who are all wor- 
ſhipped on the ſuppoſition that the ſpirit of Fo has 
tranſmigrated into the animals they repreſent, "Theſe 
idols, however, ſeem not to be worſhipped with great 
ſincerity ; but, like the images of ſaints in the more 
ſuperſtitious countries of Europe, are beaten and thrown 


in the dirt when their votaries happen not to obtain 


their deſires, Which they impute to the obſtinacy or 
weakneſs of the idol. Nay, M. Groſier gives an ac- 


count of one man, who having ineffectually paid a ſum 


of money to the bonzes of a certain 1dol for the cure 
of his daughter, brought a formal accuſation againſt 
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the idol itſelf; and in ſpite of all that the bonzes could 
ſay in its behalf, got its worſhip ſuppreſſed throughout 
the province. 0 | 

The bonzes of China are repreſented as a moſt ava- 
ricious and hypocritical race of men, ready to practiſe 
every kind of villany, and even to ſubject themſclves 


to the moſt intolerable tortures, in order to obtain mo- 


ney from the compaſſion of the public when they can- 

not get it in any other way; and an edict of one of 

the emperors is cited by M. Groſier, by which great 

numbers of their religious houſes were ſuppreſled. In 
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of Fo were alſo collected at the ſame time; and theſe, 


that the angle formed 


Five precepts are like- 


Above all, they recommend to them to 
8 acts of mercy, to treat their bonzes well, 


ft 
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order to perpetuate their ſect, they purchaſe young 
children, whom they take care to inſtruct in all the 
myſtcrics and tricks .of their profeſſion ; but except- 
ing this, they are in general very ignorant, and few 
of them would be able to give any tolerable account 
of the tenets of their own 1ect. They are not ſubject 
to a regular hierarchy, but acknowledge ſuperiors a- 
mong them whom they call grand bonzes, who have 
the firſt place in all religious aſſemblies at which they 
happen to be preſent; and great profit is derived from 
certain religious clubs, both of men and women, as 
which the bonzes are always called to aſſiſt. Their 
wealth is likewiſe augmented by pilgrimages to certain 


Ch ina. 


places where there are temples more or leſs reverenced, 


and where a multitude of abſurd ceremonies are per- 
formed. Theſe bonzes, as may be caſily imagined, are 
inveterate enemies to the progreſs of Chriſtianity, tell- 


ing the moſt abſurd ſtories concerning the miſſionaries: 


as that they pluck out the eyes of their converts to 
conſtruct teleſcopes with, &c. The literati, however, 
and the more ſenſible part of the nation, hold them in 
the greateſt contempt. i | | 
We ſhall conclude this detail of the Chineſe reli— 
gion with giving an account of one other ſuperſtition 
which ſeems peculiar to the nation. It is named forg- 
choui, which ſignifies wind and water, By this they 


mean the lucky or unJucky ſituation of a houſe, bury- 


ing-place, &c. If any imprudent perſon has built a 
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houſe cloſe to that of a Chineſe, in ſuch a manner 


" its roof flanks the wall or 


roof of the former houſe, the proprictor ever after 


lives in terror of utter ruin and deſtruction from the 
malignant influence of that angle, An implacable 
hatred inſtantly commences betwixt the two families, 
and often gives riſe to a law-ſuit, which furniſhes mat- 


ter of diſcuſſion for ſome of the ſuperior tribunals. 


If no redreſs can be had at law, however, the Chineſe 
is then reduced to the neceſſity of erecting, on the top 
of his houſe, an enormous image of a dragon, or ſome 
other monſter, with its mouth gaping towards the angle, 


and, as it were, threatening to ſwallow it up; alter 


which the apprehenſions of the proprictor begin to 
ſubſide, and tranquillity is reſtored to the family. In 
this manner the governor of Kex-tchang ſecured him- 


ſelf from the influence of the church of the Jeſuits, 


which, being built on an eminence, overlooked his pa- 


lace. Not depending, however, entirely on the good 
offices of his tutelary dragon, he alſo took the wiſe 
precaution of altering his principal apartments, and 
railing, at the diſtance of 200 paces from the church, 
a kind of large facade three ſtories high. But un- 


luckily, the death of his ſucceſſor was attributed to 


this facade ;. for the mandarin being attacked with a 
diſorder in his breaſt, which made him ſpit up a white 
phlegm, this ſymptom was thought to be owing to the 


walls of the facade, which were very white, and which 


were forthwith painted black. The falutary precau- 


tion, however, happened to be taken too late; for the 


governor died notwithſtanding the black colour of the 
walls. 1 | 

« We ſhould never have done (ſays M. Groſier), 
were we to relate all the ſuperſtitious ideas of the Chi- 
neſe, reſpecting the lucky and unlucky ſituation of hou- 
ſes, the quarter which doors ought to front, and the 


plan 
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China. plan and day proper for oonſtructing the ſtoves in which 
- they cook their rice.” 


But the object on which they 
employ their greateſt care is the choice of the ground 
and ſituation for a burying-place. Some quacks fol- 
low no other profeſſion than that of pointing out hills 
and mountains which have an aſpe& favourable for 
works of that kind. When a Chineſe is perſuaded 
of the truth of ſuch information, there is no ſum 
which he would not give to be in poſſeſſion of the for- 
tanate ſpot, The greater part of the Chineſe are of 
opinion that all the happineſs and misfortunes of life 
depend upon the forng-chour. : 

A colony of Jews was eſtabliſhed in China about 
the year 206 B. C.; but they are now reduced to a 
ſmall number of familics at Cai-ſong, the capital of 
the province of Honan. The Mahometans have mul- 
tiplied much more than the Jews. It is above 600 
years ſince they firſt entered the empire, where they 
have formed different eſtabliſhments. At firſt their 


number was augmented only by marriages ; but for 


ſome time paſt they have- been more particularly at- 
tentive to the extending of their ſect and propogating 


their doctrine. The principal means employed for 
this purpoſe are, to purchaſe a great number of chil- 


dren brought up in idolatry, whom their poor parents 
are glad to part with; and theſe they circumciſe, and 
aftcrwards inſtruct in the principles of their religion. 
Duriag the time of a famine which deſolated the pro- 
vince of Chang-tong, they purchaſed more than 10, 00 
of theſe children ; for whom, when grown up, they 
procured wives, built houſes, and even formed whole 


villages of them. They are now become ſo numerous, 


that in the places where they reſide they entirely ex- 
clude every inhabitant who docs not believe in their 
prophet, and frequent a motque, _ i 
With regard to the manners of the Chineſe, they 
bear no reiemblance tothoſc of any other nation; and, 
if we may believe their hiſtorians, they are the ſame 
at this day that they were 4000 years ago. The wo- 
men are condemned almoſt to perpetual impriſonment 
within the precincts of their own houſes, and are ne- 
ver ſeen even by their intended huſbands before mar- 
riage. He knows nothing of her looks or perſon but 
from the account of ſome female relation or confident, 
who in ſach caſes acts the part of match- maker; though, 
if impoſed upon cither with regard to her age or fi- 


gure, he can have recourſe to a divorce, The ſame 


matrons who negociate the marriage, alſo determine the 


ſam which the intended huſband muſt pay to the pa- 


rents of the bride : for in China a father does not give 


a dowry to his daughter; it is the huſband who gives 


a dowry to the wife, When the day appointed for 
the marriage is arrived, the bridge is placed in a chair 
or cloſc palanquin, the key of which is committed to 
the care of a trulty domeſtic, who muſt deliver it to 
none but the hnſband. The latter richly dreſſed, waits 
at his gate for the arrival of the proceſſion. As ſoon 
as it approaches the key is put into his hands ; he 
eagerly opens the chair, and fogge firſt time perceives 
his good or bad fortune. If contented with his 
new ſpouſe, the bride deſce md enters the houſe, 
where the marriage is concluded by feaſting and mer- 
riment as in other countries; but if the bridegroom 


is very much diſappointed, he ſuddenly ſhuts the chair, 
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and ſends the bride home to her relations, To get rid China, 
of her in this manner, however coſts a ſum equal to Va” 


what he originally gave in dowry to obtaiu her. 

The Chineſe women, even of the firſt rank, ſeldom 
quit their apartment, which is ſituated in the moſt re- 
tired part of the houſe, and in which they are ſecluded 
from all ſociety but that of their domeſtics. The book 
of ceremonies requires that there thould be two apart» 
ments in every houſe; the extei ior one for the huſband, 
the interior for the wife. They muſt even be ſepara- 
ted by a wall or wooden partition, the door of which 
is carefully guarded ; nor is the huſband at liberty ta 
enter the wife's apartment, or ſhe to quit it, without 
ſufficient reaſon. According to the ſame book, the. 
prattling and loquaciiy of a woman are reckoned ſuf- 
ticient grounds for a divorce. A woman, however, 
cannot be divorced on any account, if ſhe loſes her pa- 
rents after marriage, or if the has worn three years 
dee for the loſs of her huſband, father, or mo- 

er. | 

A widow of any rank above the common, who has 
children, ſeldom enters a ſecond time into the marriage 
ſtate, though thoſe of the ordinary rank generally ao, 
The poorer ſort are not at liberty to follow their own 
inclination; but are ſold for the behoof of the parents 
of the deceaſed. As ſoon as the bargain is conclu- 
ded, a couple of porters bring a chair, which is guard- 
ed by a number of truſty people. In this the widow 
is ſhat up, and thus conducted to her new hvſband. 

_ «« Maſters (ſays Mr Groher), ſor the moſt part are 
very defirous of promoting marriage among their 
flaves, whatever Mr Paw may ſay; who, without any 
foundation, has ventured bold!y to aſſert the contrary. 
They have even very ſtrong motives to induce themto 
encourage theſe marriages; the children produced by 
them are {till their flaves ; and beſides their becoming 
new property to them, rhe fathers and mothers arc 
thus more ſtrongly attached to their ſervice.” 


Concubinage is tolerated in China, though not au- Concubi- 
choriſed by any law. This privilege is granted only nage tole- 
to the emperor, the princes of the blood, and mandarins; rated. 


and none but the emperor is permitted to have more 
than one. The common people generally avail them- 
ſelves of the toleration granted them in this re- 
ſpe, and will have two or three concubines if they 
cau afford it. They are, however, careful to excuſc 
themſelves as well as they can to their wives in this 
reſpect, pretending only a deſire of having many 
children, and a number of women to attend their 
wives. Others, deſirous of having a male child, which 
erhaps their lawful wife cannot have, take a concu- 
bine for this reaſon only, and diſmiſs her as ſoon as 
their wiſhes are accompliſhed : they then permit her 
to marry whom ſhe pleaſes, and frequently even pro- 
vide a huſband for her themſelves. Theſe concubines 


are almoſt all procured from two cities named Yaug- 
tcheou and Sou-tcheon, where they are educated, and 
taught ſinging, dancing, muſic, and every accompliſh- 


ment ſuitable to women of quality, or which can render 
them agreeableand pleaſing, The greater partof them 
are purchaſed in other places, to be again diſpoſed of ; 
and this is the principal branch of trade carried on by 
theſe two cities, Unlawful intrigues are ſeldomheard 
of in China, Whoeyer ſeduces the wife of anothe 
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is puniſhed with death: and the ſame puniſhment is 
generally inflicted on the perſou who debauches a 
young Woman. 

From the accounts we have of the education of chil- 
dren in China, one might be apt to conclude, that, in- 


- ſtead of being the ignorant ſuperſtitious race already 


deſcribed, they oupht to be the moſt intelligent people 
in the world, The book of ceremonies directs the edu- 
cation of a child to commence as ſoon as it is born, 
and deſcribes exactly the qualities which its nurſc 
ought to have, She mult ſpeak little, adhere ſtrictly 
to truth, have a mild temper, behave with affability to 
her cquals, and with reſpect to her ſuperiors. The child 
is taught to uſe the right hand as ſoon as it can put its 
hand to its mouth, and then it is weaned. At ſix 
years of ape, if a male, he is taught the numbers moſt 
in uſe, and made acquainted with the names of the 
principal parts of the world; at ſeven, he is ſepara- 


ted from his lifters, and no longer allowed to cat with 


them, nor to fit down in their preſence ; at eight, he 


is inſtructed in the rules of good breeding and polite- 
neſs z at nine, he ſtudies the kalendar; at ten he is ſent 
to a public ſchool, where he learns to read, write, and 


caſt accounts; from 13 to 15 he is taught mulic, and 


every thing that he ſings conliſts oo e Sl" ov [t 


was formerly the cuſtom, that all the leſſons deſigned 
for the Chineſe youth were in verſe: and it is to this 
day lamented, that the ſame cuſtom is not followed, as 
their education has ſince been rendered much more 
difficult and laborious, | | 


Atthe age of 15, the Chineſe boys are taught to 


handle the bow and arrow, and to mount on horſeback ; 


ornamented with furs ; but before that period they are 


at 20 they receive the firſt cap, if they are thought to 
deſcrve it, and they are permitted to wear ſilk dreſſes 


not allowed to wear any other thing than cotton. 


Another method of initiating children into the 


principles of knowledge in this empire is, by ſelecting 


4 number of characters cxpreſſive of the moſt common 


preſent almoſt every thing by di 


objects, engraving or painting them ſeparately on ſome 
kind of ſubſtance, and, under the thing repreſented, 


putting the name, which points out to the children the 


meaning of the word. | 
As the Chineſe have no Prager alphabet, they re- 
erent characters. The 
labour of their youth, therefore, is intolerable ; being 
obliged to ſtudy many thouſand characters, each of 


which has a diſtin and proper ſignification. Some 
idea of their difficulties may be obtained from what we 


arc told by F. Martini, who aſſures us, that he was un- 


der the neceſſiiy of learning 60,000 different charac- 


ters before he could read the Chineſe authors with to- 


lerable caſe. | 


 Hould be tanght. 


The book firſt put into the hands of the Chineſe 
children is an abridgment, which points out what a- 


child ought to learn, and the manner in which he 
This volume is a collection of ſhort 
ſentences, conſiſting of three or four verſes each, all of 
which rhyme ; and they areobliged to give an account 


in the evening of what they have learned in the day. 


After this elementary treatiſe, they put into their hands 


the four books which contain the doctrines of Confu- 
The ſenſe and meaning of the 


cius and Mencius. 1d m 
work is never explained to them until they have got by 
heart all the characters, that is to ſay, the words.1n the 
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carried to the hall of competition. 
ten pence is impoſed on the parent of each ſcholar who 
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book: a method no doubt in-onceivably diſguſting, China, 
and calculatcd utterly to deſtroy the genius of a boy, 


if he has any, While they are getting theſe charac- 
ters by heart, indeed, they are likewiſe employed in 


learning to form them with a pencil. For this pur- 
poſe they are furniſhed with large leaves of paper, on 
which arc written or printed with red ink very big 
characters; and all they are required to do is to cover 
thoſe red characters with black ink, and to follow ex- 
actly their ſhape and figure: which inſenſibly accuſtoms 
them to form the Ae ſtrokes. After this they 
are made to trace other characters, placed under the pa- 
per on which they write. Theſe are black, and much 
ſmaller than the other. It is a great advantage to the 
Chineſe litcrati to be able to paint characters well; and 
on this account they beſtow great pains in forming the 
hands of young pcople. This is of the utmoſt couſe- 
quence to literary ſtudents in the examinations which 


they are obliged to undergo before they can be admit- 


ted to the firſt degree. Du Halde gives a remarkable, 
inftance, viz, that 4 a candidate for degrees having, 
contrary to order, made uſe of an abbrevation in wri- 
ting the character 92a, which ſignifies an horſe, had 
the mortification of ſeeing his compolition, though in 
other re ſpects excellent, rejected merely on that ac- 
count; beſides being ſeverely rallied by the mandarin, 
who told him that a horſe could not walk unleſs he 
had all his legs.“ 

After the ſchelar has made himſclf maſter of the cha- 
racters, he is then allowed to compoſe ; but the ſub- 
ject of his compoſition is pointed out to him only by 
one word. Competitions are likewiſe eſtabliſhed in 
China, but moſt of them are of a private nature. 
Twenty or thirty families, who are all of the ſame 
name, and who conſequently have only one hall for the 
names of their anceſtors, agree among themſelves to 
ſend their children twice a month to this hall in order 
to compoſe. Each head of a family in turn gives the 
ſubject of this literary conteſt, and adjudges the prize; 
but this coſts him a dinner, which he muſt cauſe to be 
A fine of about 


abſents himſelf from this exerciſe. 
Beſides theſe private competitions, every ſtudent is 
obliged to compete at leaſt twice a-year under the in- 


ſpection of an inferior mandarin of letters, ſtyled Hil- 


houan. It frequently happens alſo, that the mandarins 
of letters order theſe ſtudents to be brought before 
them, to examine the progreſs they have made in their 

ſtudies, to excite a ſpirit of emulation among them, and 
make them give ſuch application as may qualify them 
for any employment in the ſtate. Even the governors 
of cities do not think it below their dignity to take 
this care upon themſelves ; ordering all thoſe ſtudents 
who reſide near them to appear before their tribunal 
once a month: the author of the beſt compoſition is 
honoured with a prize, and the governor treats all the 
candidates on the day of competion at his own ex- 
pence. In every eigen, and village in China, 
there are {choolmaſti o teach ſuch ſciences as are 
known in that count Parents poſſeſſed of a certain 

fortune provide maſters for their children, to attend 

and inſtruct them, to form their minds to virtue, and 
to initiate them in the rules of good breeding and the 
accuſtomed ceremonies, as well as to make them ac- 
ae | —— ͤ ñä—— quainted 
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qnainted wich the laws and hiſtory, if their age will ad- 
it. Theſe maſters have for the moſt part attained to 


one or two degrees among the literati, and not unfre- 
quently arrive at the firſt employ ments of the ſtate. 
The education of the Chineſe women is confined to 


giving them a taſte for ſolitude, and accuſtoming them 


to modeſty and ſilence; and, if their parents are rich, 
they are likewiſe inſtructed in ſuch accompliſhments as 
may render them agreeable to the other ſex. 5 

There is little diſtinction in China between the or- 


dinary dreſs of men and women. Rank and dignity 


are diſtinguiſhed by certain acceſſary ornaments : and 
the perſon would be ſcverely chaſtiſed who ſhould pre- 
ſume to aſſume them without being properly author1- 
ſed. The dreſs in general conſiſts ot a long veſt which 
reaches to the ground. One part of this veſt, »7z. 
that on the left ſide, folds over the other, and 1s faſten- 
ed to the right by four or five ſmall gold or filver but- 
tons, placedat a little diſtance fromone another The 
ſleeves are wide towards the ſhoulder, growingnarrow- 


er as they approach the wriſt, where they terminate in 
the form of a horſe ſhoe, covering the hands entirely, 


and leaving nothing but the ends of the fingers to be 
ſeen. Round their middle they wear a large gridle of 


ſilk, the ends of which hang down to their knees. 


From this griddle is ſuſpended a ſheath, containing a 
knife and two of thoſe ſmall ſticks which they uſe as 
forks. Below this robe they wear a pair of drawers, 
in ſummer made of linen, and in winter of ſatin lined 


with fur, ſometimes of cotton, and in ſome of the 
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northern provinces of ſkins. 


of plain cotton cloth. 


Theſe are ſometimes co- 
vered with another pair of white taffety. Their ſhirts 
are always very ſhort and wide, of different kinds of 
cloth, according to the ſeaſon. Under theſe they wear 


a ſilk net to prevent it from adhering to the ſkin. In 


warm weather they have their necks always bare ; when 


it is cold, they wear a collar made of ſilk, fable, or 


fox's ſkin, joined to their robe, which in winter is trim- 
med with ſheep's ſkin, or quilted with ſilk and cotton. 


That of people of quality is entirely lined with beau- 


tiful ſable ſkins brought from Tartary, or with the fi- 
neſt fox's ſkin, trimmed with ſable ; and in the ſpring 
it is lined with ermine. Above their robe they wear 


alſo a kind of ſur- tout with wide ſleeves, but very ſhort, 


which 1s lined in the ſame manner. The emperor 
and princes of the blood only have a right to wear yel- 
low; certain mandarins have liberty to wear ſatin of 
a red ground, but only upon days of ceremony; in 
general they are clothed in black, blue, or violet. The 
common people are allowed to wear no other colours 
but blne or black ; and their dreſs is always compoled 


Formerly the Chineſe were at great pains to pre- 


obliged by ſerve their hair; but the Tartars, who ſubdned them, 
the Tartars compelled them to cut off the greater part of it, and to 


to cut off 
their hair 


ſummer they wear a kind of cap 


alter the form of their clothes after the Tartar faſhion. 


This revolution in dreſs was not effected without blood- 
ſhed, though the conqueror gtafhe ſame time adopted 
in other reſpects the laws, n Land cuſtoms of the 
conquered people. Thus e are painted as 
if bald, bat they are not ſo ; that ſmall por- 


tion of hair which they preſerve behind, or on the 


tops of their heads, is all that is now allowed them. 
This they wear very long, and 2 like a tail. 
1 


c 
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ed cone, lined with ſatin, and covered with ratan or China. 


or horſe made very pliable. 


border of velvet or cloth. 


head. 


In 
aped like an invert- 
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cane very prettily wrought, The top terminates in a 
point, to which they fix a tuft of red hair, which 
ſpreads over it, and covers it to the brims. This hair 
grows between the legs of a kind of cow, and is ca- 
pable of taking any colour, eſpecially a deep red. This 
ornament is much uſed, and any perſon who chooſes 
may wear it. 

The mandarins and literati wear a cap of the ſame 
form as the ſoregoing, only it is lined with red ſatin, 
and covered on the outſide with white, A large tuft 
of the fineſt red ſilk is fixed over it, which is ſuffered 
to hang down or wave with the wind. People of di- 
ſtinction generally uſe the common cap when they 
mount on horſeback or during bad weather ; being 


better calculated to keep off rain, and ſhelter thoſe 


who wear it from the rays of the ſun. For winterthey 
have another cap bordered with ſable, ermine, or fox's 
ſkin, and ornamentedwith a tuft of ſilk like the former. 
In theſe fur-trimmings they are very curious, ſomctimcs 
expending 30 or 50 ounces of ſilver upon them. 

The Chineſe people of rank never go abroad with- 
out boots made of ſatin, or ſome other ſilk, and ſome- 
times of cotton, but always dyed. They have neither 
heel nor top, and are made to fit the foot with the 
greateſt exactneſs. When they travel on horſeback, 
however, they have others made of the ſkin of a cow 
Their boot-ſtockings are 
of ſilk ſtuff, quilted and lined with cotton, reaching 
above the top of their boot, and ornamented with a 
In ſummer they wear a 
cooler kind, and in their houſes a ſort of ſlippers made 
of ſilk ſtuff, The common people are contented with 
black ſlippers made of cotton cloth. The fan is alſo 
a neceſlary appendageof the Chineſe dreſs, and is reck- 
oned equally neceſſary with the boots. 
The dreſs of the women conſiſts of a long robe quite 
cloſe at top, and long enough to cover even their toes, 
with ſleeves ſo long that they would hang down upon 
the ground, did they not take care to tuck them up; 


but their hands are ſeldom ſeen, The colonr of their 


dreſſes 1s entirely arbitary, but black and violet arc 
generally choſen by thoſe adyenced in life. The young 
ladies, like thoſe of Europe, make uſe of paint to 
give a bloom to their complections; but this, though 
not the ſame with the kind uſed in Europe, agrees 
with it in the effect of ſoon wrinkling the ſkm. Their 
general head-dreſs conſiſts in arranging their hair in 

ſeveral curls, among which are interſperſed ſmall tufts 
of gold or ſilver flowers. According to Du Halde, 


ſome of them ornament their heads with the image of 


a fabulous bird, concerning which many ſtories are told. 
This is made of copper or ſilver gilt, its wings extend- 
ed and lying pretty cloſe to the head-dreſs, embra- 
cing, the upper part of their temples, while the long 
ſpreading tail forms a kind of plume on the top of the 
Its body is directly over the head, and the 
neck and bill hang down, the former being joined to 
the body by a concealed hinge, in order that it may 
play freely, and move about on the Icaſt motion of 
the head. The whole bird adheres to the hcad by 
means of the claws, which are fixed in the hair. 
Ladies of quality ſometimes wear ſeveral of theſe 
birds made up into a ſingle ornament, the workmanſhip 
of which is very expenſive. Young ladies wear alſo a 
4K 2 
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crown made of paſtchoard, the fore-part of which 


riſes in a point above the forchead, and is covered 


with jewels. The reſt of the head is decorated with 
natural or artificial lowers, among which ſmall dia- 


mond pins arc interſperſed. The head-dreſs of the or- 


dinary claſs of women, eſpecially when they arc ad- 
vanced in years, conſiſts only of a piece ot very fine 
filk wrapped round their heads. 

All authors e an abſurd cuſtom prevails 
throughout China of / coufining the fect of female in- 
fats in ſuch a manner that they are never allowed to 
grow to near their full ſiæe. The ſmallneſs of their 
teet is accounted ſuch a valuable beauty, that the Chi- 
neſe women never think they can pay too dear for it. 
As ſoon therefore as a female infant is born, the 
nurſe wraps up its feet in very tight bandages; and 


this torture muſt be endured until their feet have 
ccaſcd to grow, So prevalent is the force of cuſtom, 


however, that as the child grows up the voluntarily 
ſubmits to new tortures in order to accompliſh the 


pnrpoſe more effectually. Thus the Chineſe women 


are deprived almoſt entirely of the ule of their feet; and 


his clothes muſt be of one colour. 


are ſcarce able to walk, in the moſt aukward hobbling 
manner, for the ſhorteſt ſpace. The ſhoe of a full grown 
Chineſe woman will frequently not exceed fix inches. 

The Chineſe uſe white as the colour proper for 


mourning; and though a ſon cannot wear this while 


his father and mother are alive, he can uſe no other 
ſor three years after their death; and ever afterwards 
The law has for- 
bidden the uſe of filks and furs to children; and has 


even preſcribed the time when they are firſt to wear a 


cap. This is put upon their heads by the maſter of 


ceremonies himſelf, who addreſſes them in the follow- 


ing manner: „ Conſider that you now receive the 
dreſs of thoſe who have attained to maturity, and that 


you ceaſe to be children ; renounce therefore all child- 


iſh thoughts and inclinations, aſſume a grave and ſerious 


deportment, apply with reſolution to the ſtudy of vir- 


to every thing which can inſpire youth wit 


tue and wiſdom, and endeayour to merit a long and 
« This ceremony (ſays M. Groſier), 


happy life.” 
which may appear trifling, is attended with the hap- 
pieſt effects. The Chineſe give a kind of e pen 

a taſte 


for morality and a love of good order. It might be 


uſeful to mankind at every fixed epocha of their lives, 


+ = Ali 

Exceſſive 
ceremoni- 
ouſneſs of 
the Chi- 
neſe. 


to remind them of thoſe new duties impoſed by each 
ſucceſſive change; but, by uniting the ſolemnity of a 


public ceremony to this inſtruction, it will make a 
deeper impreſſion, and remain much longer imprinted 
on their memories. 5 

Nothing can appear more irkſome to an European 
than the multitude of ceremonies uſed on all occaſions 
by the Chineſe. An invitation to an entertainment is 
not ſuppoſed to be given with ſincerity until it has 
been renewed three or four times in writing. A card 
is ſent on the evening before the entertainment, an- 
other on the morning of the appointed day, anda third 
when every thing is prepared and the gueſts ready to 
ſit down to the table. The maſter of the houſe al- 


ways introduces his gueſts into the hall, where he ſa- 


Jutes them one after another. He then orders wine to 
be brought him in a ſmall cup made of ſilver, porce- 
lain, or precious wood, and placed upon a {mall var- 


niſhed ſalyer. He lays hold of it with both his hands, 
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makes a bow to all the ſurrounding gueſts, and advan- China. 
ces towards the fore · part of the hall, which generally ——v— 


looks inte a large court. He there raiſes his eyes and 
the cup towards heaven ; after which he pours the wine 
on the ground. He afterwards pours ſome wine into 


a ſilver or porcelain cup, makes a bow to the moſt con- 


ſiderable perſon in company, and then gocs to place 
the cup on the table before him; for in China every 
gueſt has a table for himſelf. The perſon for whom 
he intends this honour, however, generally ſaves him 
the trouble of placing the cup; calls for wine in his 
turn, and offers to placc the cup on the maſter's table, 
who endeavours to prevent him ; with a thouſand apo- 
logies and compliments according to the rules of Chi- 
neſe politeneſs. A ſuperior domeſtic conducts the 
principal gueſt to an elbow chair covered with rich 
flowered ſilk, where the ſtranger again begins his com- 
pliments, and begs to be excuſed from fitting in ſuch 
an honourable ſeat, which nevertheleſs he accepts of ; 
and all the reſt of the gueſts do the ſame, otherwiſe 


the ceremouial would be gone through with each of 


them. The entertainment is concluded by ſome the- 
atrical repreſentations, accompanied with the muſic of 
the country ; which, however, would give but little 
pleaſure to an European. Beſides the gueſts, a certain 
number of people are admitted into che court in order 
to bchold theſe theatrical repreſentations; and evcn 
the women are allowed to view them through a wicket, 
contrived fo that they may behold them without being 
ſeen themſelves. = 

The entertainments of the Chineſe are begun, uot 
by eating, but by drinking; and the liquor they drink 
muſt always be pure wine. The intendant, or maitre 
de hotel, falling down on one knee, firſt invites the 
gneſts to take a glaſs; on which cach of them lays 
hold, with both hands, of that which is placed before 
him, raiſing it as high as his forehead, then bringing it 
lower down than the table, and at laſt putting it to 


his mouth; they all drink together, and very ſlowly, 
taking three or four draughts. * 


While they are drin 

ing, the diſhes on each of the tables are removed, and 
others brought in. Each of the gueſts has twenty- 
four ſet before him in ſucceſſion : all of them fat, and 
in the form of ragouts. They never uſe knives in their 
repaſts; and two ſmall- pointed ſticks, ornamented 


with ivory or ſilver, ſerve them inſtead of forks. They 


never begin to eat, however, until they are invited by 
the maitre de hotel; and the ſame ceremony muſt be 
gone throngh every time they are going to take a cup 
of wine or begin to a new diſi. Towards the middle 
of the entertainment the ſoup is brought in, accom- 
panied with ſmall loaves or meat-pies. Theſe they 

take up with their ſmall ſticks, fteep them in the 
ſoup, and cat them without waiting for any ſignal or 
being obliged to keep time with the reſt of the gueſts. 
The entertainment, however, continues in other re- 
ſpects with the utmoſt formality until tea is brought 
in; after which th tire from table and amuſe 
themſelves in ano or in the garden for a ſhort 
time, until the fought in. This, like the 
entertainment 1 ts of 24 diſhes, which are 
made up of fweatmemxs, fruits differently prepared, 
hams and ſalted ducks which have been hacked or dried 


* in the ſun, with ſhell and other kinds of fiſh, The 


are now 


ſame ceremonies which preceded the repaſt 
8 8 | | renewed, 
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China. renewed, and every one fits down at the ſame place he 
——— occupicd before, Larger cups are then brought in, and 
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the maſter invites the gueſts to drink more freely. 
Theſe entertaiuments begin towards evening, and 
never end till midnight. A ſmall ſam of money is 
given to the domeſtics ; when every one of the gueſts 
goes home in a chair preceded by ſeveral ſervants, who 
carry large lauthorns of oiled paper, on which are in- 


ſcribed the quality, and ſometimes the name, of the 


 maiter. 


— 


rit diſtilled from the fleſh of ſi 
ſometimes uſed by the emperors, ; 


Without ſuch an attendance they would be 
taken up by the guard; and the day following they 
never fail to return a card of thanks to the officer. 
Their method of drinking tea 1s not like that of 
other nations. A ſmall quantity of bohea, ſufficient 
to tinge the water and render it palatable (for they 
drink no green), is taken in the morning, and thrown 
into a veile! adapted to the number in family. This 


ſtands till milk warm; in which ſtate it is Kept the 
whole day, and a cup drank now and then without 


ſugar or milk, in order to exhilerate the ſpirits when 
exhauſted by fatigue ; and if a ſtranger call by accident, 
or a vilitor by appointment, the firſt thing preſented, 
after the uſual ceremonies of meeting, is a very ſmall 
pipe filled with tobacco of their own growth and a cup 
of the tca already mentioned, or of ſome freſi made 
of better quality, together with ſweetmeats, & c. Tea 
is the daily beverage in China, and is drank by all 
ranks of people. | 


Some change has been made in the ceremonial of 


the Chineſe by the Tartar conqueſt, and ſome new 
_ diſhes alſo introduced by the ſame means; and here 
M. Groſier obſerves, that the Tartars are much better 


cooks than the Chineſe. All their diſhes are highly 
ſcaſoned ; and by a variation in the proportions of 


their ſpicerics, they are able to form a variety of diſhes 


out of the ſame materials. None of their viands, 
however, are more eſteemed than ſtags ſinews, and the 
neſts of a particular ſpecics of birds, which have the 
property of giving a moſt agreeable reliſh to what- 
ever is mixed with them. Other diſhes are introdu- 


ced at theſe repaſts, which would be accounted very 


diſagreeable with us; ſuch as the fleſn of wild horſes, 
the paws of a bear, and the fect of ſeveral wild ani- 
mals. The greater part of theſe proviſions are brought 
preſerved in falt from Siam, Camboya, and Tartary. 
The wines of China have no reſemblance to ours 
either in taſte or quality, being procured from rice 
and not from the vine. A particular kind of rice is 
employed for making them, and the grain is ſteeped 
for 20 or 30 days in water, into which ingredients of 


a a different nature are ſucceſſively thrown : they after- 
wards boil it; and as ſoon as it becomes diſſolved by 
the heat, it immediately ferments, and throws up a vapo- 


rous ſcum not unlike new wine. A very pure liquor 
is found under this ſcum, which is drawn off and put 
into veſſels well glazed ; From the remaining lyes an 
inflammable ſpirit is made, little inferior, and ſometimes 
even ſuperior to the Europe Another kind of 
wine is uſed by the Chineſe Tartars, called 
lamb-wine., It is very ſtro diſagreeable 
ſmell ; and the ſame may be a kind of ſpi- 


ough this laſt is 


Theſe entertainments exceed the bounds of ordinary 
repaſts ; the Chineſe being naturally ſober, and jthoſe 
in eaſy circumſtances living chiefly on pork, for which 
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Their fleth is much eaſier of digeſtion, and more agree- 
able to the taſte, than thoſe of Europe. The Chineſe 
The common people 
live very poorly ; being ſatisfied, in time of ſcarcity, 
with the fleſh of dogs, horſes, cats, and rats, which 
laſt are ſold publicly in the ſtreets, 


There are ſeveral public feſtivals annually celebrated ECL. 
in China. One is that already mentioned, in which tivals. 


the emperor tills the ground with his own hands. This 
is alſo celebrated on the ſame day throughout the em- 
pire. In the morning the governor of every city comes 
forth from his palace crowned with flowers, and enters 
his chair amidſt the noiſe of different inſtruments 
which precede it; a great number of pcople attend- 
ing, as is uſual on all ſuch occaſions, The chair is 
ſurrounded by litters covered with filk carpets, on 
which are repreſented either ſome illuſtrious perſons 
who have ſupported and encouraged agriculture, or 
ſome hiſtorical painting on the ſame fabject. The 


ſtreets are hung with carpets, triumphal arches are 


erected at certain diſtances, lanthorns every where diſ- 
played, and all the houſes illuminated. During the 
ceremony a figure reſembling a cow, made of baked 
carth, with gilt horns, is carried in proceſſion, and of 
ſuch enormous magnitude that 30 men are ſcarce ſuf- 
ficient to ſupport it. A child follows with one foot 
naked and the other ſhod, who is called the ſpirit of 
labour and dliligeuce, and keeps continually beating the 
image with a rod to make it advance. Labourers, 
with their implements of huſbandry, march behind; 
and the proceiſlion is cloſed by a number of comedians 
and people in maſks, The governor advances towards 


the caſtern gate, and returns in the ſame manner, The. 


cow is then ſtripped of its ornaments, a prodigious 
number of earthen calves taken from its belly and di- 
{tributed among the people; after which the large fi- 
gure is broken in pieces and diſtributed in the ſame 
manner. The ceremony is ended by an oration in 
praiſe of agriculture, in which the governor endeavours 
to excite his hearers to the practice of that uſeful ert. 
Other two feſtivals are celebrated in China with ſtill 
more magnificence than that above deſcribed, One of 
them is at the commencement of the year ; the other is 
called the feaſt of /anthorns, During the celebration 
the former, all buſineſs, whether private or public, is 
ſuſpended, the tribanals are ſhut, the poſts ſtopped, 
preſents are given and reccived, and viſits paid, All 
the family aſſemble in the evening, and partake of a 
feaſt to which no ſtranger is admitted ; though they 
become a little more ſociable on the following day. 
The feaſt of lanthorns ought to take place on the 
15th day of the firſt month, but uſually commences on 
the cycuing of the 13th, and does not end till that of 
the 16th. At that time cvery city and village, the 
ſhores of the ſea, and the banks of all the rivers, are 
hung with lanthorns of various ſhapes and ſizes; ſome 
of them being ſeen in the courts and windows of the 


pooreſt houſes. No expence is ſpared on this occaſion ; 


and ſome of the rich people will lay out eight or nine 
pounds ſterling on one lanthron. Some of theſe are 


very large compoſed of ſix wooden frames either neat- 
ly painted or gilt, and filled up with pieces of fine 
tranſparent 11k, upon which are painted flowers, ani- 
mals, and human figures; others are blue, and made of 
a tranſpareat kind of horn. Several lamps, and a 


great 
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great number of Nn candles, are placed in the inſide: 


-= p the corners of cach arc fixed ſtreamers of ſilk and 
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| bear maces in the form of gilt dragons. 


ſatin of different colours, with a curious piece of car- 
ved work on the top. They are likewitc acquainted 
with our magic lanthorn, which they ſometimes in- 
troJuce in this feſtival, Beſides this they have the 
art of forming a ſnake 60 or 80 fect in length, filled 


with lights from one end io the other; which they 


cauſe twiſt itſelf into ditterent forms, and move about 
as if it was a real ſerpent. During the ſame feſtival 
all the varieties of the Chineſe firc-works, ſo juſtly ad- 
mired, and which, ſome time ago at leaſt, ſurpaſſed 
every thing of the kind that could be done in Europe, 
are exhibited, | 

Every public ceremony in China is carefully ren- 
dercd as ſtriking as poſhble, A viceroy never quits 


his palace but with a royal train, dreſled in his robes 
It, 


of ceremony, and carricd in a chair clegantly 
which is born upon the ſhoulders of eight domeſtics ; 
two drummers marching before the guards, and beat- 
ing upon copper baſons to give notice of his approach, 
Eight other attendants carry ſlandards of wood var- 
nithed „upon which are inſcribed in large characters all 
his titles of honour. After theſe come 14 flags with 
the ſymbols of his office; ſych as the dragon, tyger, 
phoenix, flying tortoiſe, &c. Six officers follow, each 
bearing a piece of board in ſhape like a large ſhovel, 
on which are written in large golden characters the 
qualitics of the mandarin himſelf : two others car- 
ry, the one a large umbrella of yellow ſilk, and the 
other the cover in which the umbrella 15 kept. The 
firſt gaards are preceded by twoarchers on horſeback ; 
the latter are followed by others armed with a kind of 
weapons compoſed of hooked blades, fixed perpendicu- 


larly to long poles ornamented with four tuſts of ſilk, 
Behind 


placed at a ſmall diſtance above one another. 
theſe are two other files of ſoldiers, ſome of whom 
carry large maces with long handles; others iron 


maccs in the ſhape of a ſnake ; others are armed with 


huge hammers ; while thoſe behind them carry long 
battle-axes in the form of a creſcent : others follow, who 
have battle-axes of another kind ; and behind theſe 


are ſome with the hooked weapons already deſcribed. 


Behindtheſe come ſoldicrsarmed with triple-pointed 
ſpears, arrows, or battle-axcs ; having in front two 
men who carry a kind of box containing the viceroy's 
ſcal. Then come two other drummers to give notice 
of hisapproach. Two officers follow, having on their 
heads felt-hats, adorned with plumes of feathers, and 


each armed with a cane to recommend regularity and 


rood order to the ſurrounding multitude. Two others 
b Theſe again 
are followed by a number of magiſtrates and officers of 


juſtice; ſome of whom carry whips or flat ſticks, 


while others have chains, hangers, and ſilk ſcarfs. 
Two ſtandard-bearers and a captain command this 
company, which immmediately precedes the governor. 
His chair is ſurrounded by pages and footmen, and an 
officer attends him who carrics a large fan in form of 
a ſcreen : he is followed by ſeveral guards differently 


armed, together with enſigns and other officers, who 


arc alſo followed by a great number of domeſtics all 
on horſeback, wb, various neceſlaries for the uſe 
of the mandarin. If he marches in the night-time, 
inſtead of flambeanx, as are cuſtomary in Europe, large 


1anthorns, exceedingly pretty, are carried beſore him ; 


2. 1 


arms, 


damaged and 


on the tranſparent part of which are written, in very 
conſpicuous characters, his quality, titles, and rank, —v—- 


as mandarin. Theſe are alſo intended to give notice 
to the paſſengers to ſtop, and to thoſe who are ſitting 
to riſe op with reſpect; for whoever neglects either the 
one or the other is ſure to reccive a ſeyere baſtinading. 

The emperor marches with ſtill more magnificence, 
in proportion to his ſuperior quality. The trumpets 
uſed in his proceſſion are about three feet long, cight 
inches in diameter at the lower extremity, and pretty 
much reſembling a bel} in ſhape : their ſound is pe- 
culiarly adapted to that of the drun s. THis cayalcade js 
cloſed by 2000 mandarins of letters and as many of 

| Sometimes the great mandarins, as well as the 
emperor, travel in barks. Their attendance is then 
ſomewhat different, but the magnificence almoſt the 
ſame. The honours paid to a viceroy who has governed 
a province with equity are cxccedingly great on his 
departure from it. He has ſcarcely left the capital of 


the province when he finds on the highway, for the | 


ſpace of two or three leaugues, tables ranged at certain 
diſtances, each of which is ſurrounded with a lon 

piece of ſilk that hangs down to the earth. On theſe 
wax candles are placed even in the open day; perſumcs 


are burnt upon them; and they are loaded with a pro- 
fuſion of victuals and various kinds of fruit, while tca_ 


and wine are prepared for him on others. The peo- 
ple throw themſelves on their knees as he paſſes, and 
bow their heads even to the carth ; ſome ſhed tears, or 
pretend to do ſo ; ſome preſent him wine and ſweet- 
meats ; others frequently pull off his boots and give 
him new ones. Theſe boots, which he has perhaps 
uſed only for a moment, are conſidered as a valuable 


monument: thoſe firſt taken off are preſerved in a 


cage over the pate of the city ; the reſt are carefully 
Kept by his friends. e | 
_ Hitherto our author, M. Groſier 


„ has ſeemed in- Knavifh 
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clined to give a favourable idea of the Chineſe, and to diſpoſiticn 


cauſe us look upon them as many degrees ſuperior to © 


ourſelves in the practice of virtue and morality ; but 
when he comes to give an account of their dealings in 
trade, he is then obliged to conſeſs that they are as diſ- 
honeſt and knaviſh a race as any that exiſt. © The moſt 
frequented fairs of Europe (ſays he) afford but a faint 
idea of that immenſe numbers of buyers and ſellers with 
which the large cities of China are continnally.ccrowded. 


We may almoſt ſay, that the one half are employed in 


over-reaching the other. It is, above all, againſt ſtran- 
gers that the Chineſe merchants exerciſe, without any 
ſenſe of ſhame, their inſatiable rapacity. Of this 
F. du Halde gives a ſtriking example, which might be 
ſupported by many others : © The captain of an Engliſh 
veſſel bargained with a Chineſe merchant at Canton 
for ſeveral bales of ſilk, which the latter was to provide 
againſt a certain time. When they were ready, the 
captain went with his interpreter to the houſe of the 
Chineſe merchant to examine whether they were ſound 
an in good condig On opening the firſt bale, he 
found it accor wiſh, but all the reſt were 
thing. The captain on this 
and reproached the merchant in 
is diſhoneſty. The Chineſe, after 
for ſome time with great coolneſs, 


fell into a grea 
the ſcvereſt term 
having heard h 


replied, © Blame, Sir, your knave of an interpreter : 

he aſſared me that you would not inſpect the bales,” 
© The lower claſs of pcople are, above all, very dex- 
terous 


f the Chi- 
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China. terous in counterfeiting and adulterating every thing gating from the laws, and ſubverting the conſtitution of China, 
they ſell. ——— think you have bought a the empire. | 2 
capon, and you receive nothing but ſkin ; all the reſt has The burying-places in China are always.fituated at gurying- 
been ſcooped out, and the place ſo ingeniouſly filled, a ſmall diſtance from a city or town, and generally places de- 
that the deception cannot be diſcovered till the moment upon ſome eminence, having pines or cypreſles uſually ſcribed. 
you begin to eat it. The counterfeit hams of China planted around them, The ſorm of the tombs is va- 


have beenoften mentioned. Theyare made of a peice 
of wood cut m the form of a ham, and coated over 
with a certain kind of earth which is covered with 
hog's ſkin. The whole is fo curiouſly painted and 
prepared, that a knife is neceſſary to detect the fraud. 
Mr Oſbeck relates, that having one day obſerved a 
blind man carrying about for ſale ſome of thoſe trees 
called by the Chineſe Fo-ſei, he purchaſed one, which 
to appearance had fine double red and white flowers ; 
but in a cloſer examination, he found that the flowers 
were taken from another tree, and that one calyx was 


foncatly fitted into the other, with nails made of 


bamboo, that he ſhould ſcarcely have diſcovered the 
deceit, had not the flowers begun to wither, The 
trec itſelf had buds, bat not one open flower, 

„The robbers in China ſignalize themſelves alſoby 
their dexterity and ingenuity, which they diſplay in 
their profeſſion. They ſeldom have recourſe to acts 
of violence, but introduce themſelves into a houſe 
eicher privately or by forming ſome connection with 
the (ily It is as difficult in China to avoid robbery 
as 1#15 to apprehend the criminal in the fact. If we 
are deſirous of finding among the Chineſe openneſs of 
' temper, deneyolence, friendſhip, and, laſtly virtue, we 
muſt not ſeek for it in cities, but in the boſom of the 


country, among that claſs of men who have devoted. 


themſelves to labour and agriculture. A Chineſe ruſtic 
often diſcovers moral qualities which would adda luſtre 


to the character of men of the moſt exalted rank. It 
appears that rural life naturally inſpires ſentiments of 
benevolence; by continually receiving the gifts of na- 


ture, the mind isenlarged, and men are inſenſibly accu- 
ſtomed to diffuſe them to thoſe around them.“ 


The internal commerce of China is much greater 


than that of all Europe; but its foreign trade js by 


no means cqual to that of any of the grand European 


powers. Its internal commerce is greatly facilitated 
by the vaſt number of canals and rivers with which 
the country is interſected. The Chincſe, however, 
are not at all fitted for maritime commerce: Few 


of their veſſels go beyond the ſtraits of Sunda : their 


longeſt voyages to Malacca extend only as far as 
Acheen, towards the ſtraits of Batavia, and north- 
ward to Japan, 
Their commerce with the laſt mentioned iſland, con- 
lidering the articles of exchange which they procure at 
Camboya or Siam, produces them cent. per cent. Their 
trade with the Manillas brings only about 50 per cert, 
Their profit is more conſiderable about Batavia; and 
the Dutch ſpare no pains to invite them to traffic at 
their ſettlemeut. The Chineſe traders go alſo, tho' 
not very frequently, to Ache ca, Thor, Patan 
and Ligor, belonging to Sia i- china; from 
whener they bring gold and er with ſome 
objects of luxury for the tab eat obſtacle to 
the foreign commerce of the Me is their indiffe- 
rence about marine affairs, and the bad couſtruction 
of their veſſels, This they themſelves ackowledge : 


but ſay, that any attempt to remove it would he dero- 


3 


rious, according to the different provinces, and the 
ſituation of thoſe for whom they are intended. The 
coffins of the poor. are placed under a ſhade' covered 
with thatch, or incloſed in a ſmall building of brick 
in the form of a tomb. The tombs of the rich are 
ſhaped like a horſe-thoe, well whitened, and finiſhed. 
with great taſte; but thoſe of the mandarins and peo- 
ple of quality are mu h more ſumptuous and elegant. 
A vault is firſt conſtructed, in which the coffin is ſhur | 
up; over this vanlt is raiſed a pyramid of earth well 
beat together, about 12 feet in height and 10 in 
diameter. A layer of lime and ſand laid over this 
earth makes a kind of plaſter, which rendersthe whole 
very durable and ſolid; various Kinds of trees being 
planted around it in regular order. Before it is placed 
a large and long table of white marble, on the middle 
of which are ſet a cenſer accompanied with two vaſes, 
and the ſame number of candleſticks of cxquiſite work- _ 
manſhip, Beſides this, a great number of figures, re- 

preſenting officers, eunuchs, ſoldiers, ſaddled horſes, 


camels, lions, tortoiſes, &c, are ranged round the 


tombs in different rows; which, F. du Halde afſurcs 
us, produce a very ſtriking effect. | | 
When a Chineſedies in a province in which he was 
not born, his children have a right, nay it is their in- 
diſpenſable duty, to trauſport the body to the burying 
place of their anceſtors. A ſon who ſhould be wanting 
in this reſpect, would be diſgraced, and his name never 
placed in the hall of his anceſtors. This 1s a vaſt build- 


ing, conſidered as common to all the branches of the 


ſame family ; and to which they all repair at a certain 
ſeaſon of the Bow: Sometimes they amount to ſeyen 
or eight thouſand perſons, whoſe fortune, dignity, and 
rank in ſociety, are all very different; but there no di- 
ſtinction of rank is known; age only gives prece- 
dence, and the oldeſt always takes place of all the reſt, 


though he ſhould he the pooreſt in the company. 


The diſtingniſhing ornament of this hall is a long 
table ſet againſt the wall, upon which is generally ſeen 
the image of one of their anceſtors, who has filled 
ſome office of diſtinction in the empire with honour 
to himſelf, or who has been rendered illuſtrious by his 
talents and abilities, Sometimes it only contains the 
names of men, wontth, and children belonging to the 
family inſcribed upon tablets, together with their age, 
the day of their death, and the dignities they enjoyed 
at that time. Theſe tablets are ranged in tworows upon 
ſteps, and are only about a foot high each. In the 
ſpring, and and ſometimes in the autumn, the relations 
of the deceaſed repair to this hall, where the only privi- 
lege enjoyed by the richeſt is that of preparing an en- 

tertainment, and treating the whole family at their 
on expences: but they never allow themſelves totaſte 
a bit of any thing until an offering has been firſt made 
to their anceſtors. This does not, however, ex 
cuſe them from viſiting the real tomb of their an- 
ceſtors once or twice a year, generally in the month 
of April. At this time they pluck the weeds and 


buſhes-from around the tomb, renew their expreſſions 
| of 
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Ghina; of prief, and conclude by placing upon it wine and vered at the top with net- work. The coffin is placed Chins. 
I proviſions, which ſerve to dine their aſſiſtants. on the bottom of this machine, and is carried by 64 —— 
138 The funeral ceremonies are conſidered by the Chi- men. The eldeſt ſon, clothed in a frock of canvas, 


cetemonics, neſe as the moſt important of any. A few moments having his body bent and leaning on a ſtaff, follows 


after a perſon has expired, he is dreſſed out in his 
richeſt attire, and adorned with every badge of his dig- 
nity; after which he is placed in the coffin. The 
preparation of a coffin, in which his body may be in- 
cloſed after death, is one of the chicf objects of at- 
tention to a Chineſe during his life, and great ex- 
pence js often thrown out upon it; inſomuch that the 
poor will give all they are worth, and the rich expend 
a thouſand crowns, nay, a fon will ſell himſelf for a 
la /e in order to purchaſe a coffin for his father. Some- 
times the coffin, when purchaſed with all this labour 
and expence, will remain twenty years uſcleſs in the 
family, and is conſidered as the moſt valuable piece of 
furniture in his poſſeſſion. 

The manner of interment is as follows ; Firſt they 
ſprinkle ſome lime in the bottom of the coffin z then 


they lay the body in it, taking care to place the head 


on a pillow, and to add a great deal of cotton that it 
may remain more ſteady, and be prevented from ſha- 
king. In this manner the body remains expoſed ſeven 
days; but the time may be reduced to three, if any 


weighty reaſon makes it neceſſary ; and, during this 


interval, all the relations and friends, who are purpoſe- 
I invited, come and pe their reſpects to the decea- 
ed, the neareſt relations remaining in the houſe. 
The coſſin is expoſed in the hall of ceremony, which 
is then hung with white, but ſome picces of black or 
violet coloured ſilk are here and there interſperſed, as 
well as ſome other ornaments of mourning. Before 
the coffin is placed a table, on which ſtands the image 
of the deceaſed, or a carved ornament inſcribed with 
his name: and theſe arc always accompanicd with 
flowers, perfumes, and lighted wax candles. | 
In the mean time thoſe who enter the hall are ac- 
cuſtomed to ſalute the deceaſed as if he were {till in 
life. They proſtrate themſelves before the table, and 
knock their forcheads ſeveral times againſt the earth ; 
after which they place on the table ſome perfumes and 
wax candles provided for the purpoſe. The faluta- 
tion which they have made to the deccaſed is return- 
ed by the eldeſt ſon accompanied by his brothers. 
The latter come forth from bchind a curtain, which 
hangs on one ſide of the coffin, creeping along the 


near the coffin; and behind him his brothers and ne- 
phews, but none of them clothed in canvas. Then 


come the relations and friends, all clad in mourning, 


and followed by a great number of chairs covered with 
white ſtuff, which contain the wives and female flaves 
of the deceaſed. Theſe make great ſhow of ſorrow 
by their doleful cries ; but M. Groſier obſerves, that 
in ſpite of all they can do, the lamentations of the 
Chineſe are ſo methodical, that an European would be 
apt to conclude that they were the effects of art ra- 
ther than the natural effuſions of a mind agitated and 
oppreſſed with grief. When they arrive at the bury- 
ung place, the coffin is depoſited in a tomb appropria- - 
ted for it, not far from which there are tables arran- 

ged in different halls, and on which the aſſiſtants are 
entertained with great ſplendo.r. The entertainment 
is ſometimes followed by freſh marks of homage to the 
corpſe ; but theſe are often changed into thanks to the 
eldeſt ſon ; who, however, anſwersonly by ſigns. But 
if the deceaſed was a grandec of the empire, a certain 
number of his relations never leave the tomb for a 
month or two. There they reſide in apartments pur- 
poſcly provided for them, and every day renew their 
marks of grief in company with the children of the de- 
cealcd, The magnificence of theſe funeral ceremo- 
nies is proportioned to the wealth or dignity of the 
deceaſed, That of one of the brothers of the emperor 
was attended by 16,000 people, each of whom had a 
particular office aſſigned bim relating to the ceremony. 


Mourning continues in China for three years ; and Mourning, 


during all this time they are obliged to abſtain from 
the uſc of fleſh and wine ; nor can they aſſiſt at any en- 
tertainmentof ceremony, or attend any public aſſembly. 
At firſt they are not even permitted to go abroad; 
and when they do ſo, they are carried in a chair co- 
vered with a white cloth. Sometimes the filial piety 
of the Chineſe is carricd to ſuch a length, that they 
preſerve the bodies of their deceaſed fathers in their 
houſes for three or four years; and thoſe who do fo 
impoſe alſo upon themſelves a great number of other 
duties, uſing no other ſeat during the day but a ſtool 
covered with white ſerge, and no other bed but a plain 
mat made of reeds, which is placed near the cofin. 
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ground until they reach the ſpot where thoſe ſtand 
whom they are going to ſalute: after which, without 
riſing up, they return to the plate from whence they 


According to M Groſier, the only diverſions of the piverſion- 
Chineſe are thoſe of hunting and fiſhing, dancing not of hunting 
being practiſed, and gaming forbidden by law. Fiſh- and fiſhing, 


came. The women are alſo concealed behind the 


ſame curtain, from whence they every now and then 


ſend forth diſmal cries, 15 : 

After a number of ceremonies and invitations, the 
ſancral proceſſion at laſt commences, A troop of men 
march in a file, carrying different figures made of 
paſte-board, and repreſenting ſlaves, lions, tigers, hor- 


ſes, &c. Others follow, marching in two files; ſome 


of which carry ſtandards, ſome flags or cenſers filled 
with perfames ; while melancholy and plaintive airs 
are played by others on different muſical inſtruments. 
Theſe muſicians immediately precede the cofin, which 
is covered with a canopy, in form of a dome, of violet- 
coloured ſilk: its four corners are ornamented with 


tufts of white ſilk very neatly embroidered, and co- 


2 


ing is conſidered by them rather as an object of com 
merce and induſtry than amuſement. They catch fiſh 
by various methods; uſing nets in their great fiſher- 
ies, but lines in the private. In certain provinces alſo 
they ufe a certain Kind of bird, whoſe plumage greatly 
reſembles that of a raven, but with a much longer bill, 
very ſharp and hooked. This method of fiſhing is 
practiſed in boat hich great numbers may be 
ſeen on the ri un-riling, with the fiſhing- 
birds perched ws. Theſe birds are taught 
to catch tiſh al ſame manner that dogs pur- 
ſuc game. The en, after making ſeveral turns 
with their boats, beak the water ſtrongly with one of 
theiroars. This ſerves as a ſignal to he Made. who in- 
{tantly plunge intothe water, and diving, ſwallow as many 


| China. 
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ſmall fiſhas they can, repairing immediately afterwards 
to the boat, and carrying a large one by the middle in 
their bill. The ſmall ones are prevented trom paſling 
into the ſtomach by a ring placed on purpoſe to con- 
tine its gullet: and thus the itherman by {troaking its 
neck with the head downwards, makes the bird dil- 
gorge all thoſe ſinall tith it has ſwallowed, When the 


have done fiſhing, the rings are taken off, and the birds 


as io ſlope almoſt imperceptibly to the water. 
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allowed to feed, When the fiih happens to be too 
large for a ſingle bird, the others have ſagacity enough 
to atliſt it; one taking it by the tail, another by the 
head, &c. and thus they tranſport it to their maſter. 
Another method of fiſhing, practiſed only in China, is 
as follows: They nail a board, about two feet in breadth, 
which is covered with a white ſhining kind of varniſh, 
upon the edges of a long narrow boat, from one end 
to the other. This board is placed in ſuch a manner 


only inthe night-time, andis always turned towards the 
moon, that the reflection of light from the luminary 
may increaſe the ſplendor of the varniſh, The fiſh, in 
ſporting, often miſtake this varnithed board for water; 
and endeayouring to throw themſelves into it, fall into 
the boat. e 8 | | 
The ſoldiers have a particular method of 1 
with a bow and an arrow; the latter of which is fixe 
to the bow by a ſtring, both to prevent it from ny 
loſt, and to enable them to draw out the fiſh whic 
the arrow has pierced : others make uſe of tridents to 
catch large fiſh which are ſometimes found in the mud. 
Beſides theſe diverſions, the Chineſe have ſome ſtro]- 
ling players, but no regular theatres; they have like- 
wiſe muſicians and fingers, but no operas, or indeed 
any public ſpectacle worthy of notice. 2 
The language of the Chineſe is not only very an- 
cient, but, in M. Groſier's opinion, is ſtill ſpoken as in 
the moſt early ages without any variation. His reaſons 
for this opinion are, 1. We do not perceive in hiſto- 
ry, nor even in the moſt fabulous traditions, a ſingle 
fact tending to occaſion any doubt of the language 
ſpoken by the ancient Chineſe being different from 
that uſed at preſent. 2. China has never changed its 


inhabitants; and if revolutions have occaſioned any 


telligent and diſcerning of the literati agree, that the 


mixture of new languages, it appears that the ancient 


language has always been predominant, and that the 
new ſettlers have learned and ſpoken it, as the Mar- 
chew Tartars after their conqueſt. 3. The moſt in- 


firſt chapters of the Chou-king were written under the 


roms, and to antiquity, muſt 


reign of Yao 2300 years before Chriſt ; and in theſe, 
ſeveral ſpeeches of the firſt emperors are related word 
for word ; and it 1s not probable that the langnage of 
theſe princes was different from that of the hiſtorian. 
4. 


well as two ſongs compoſed under the ſame reign. 
5. The moſt ancient inſcriptions in China are all in 
the language ſpoken thr de empire at this 
day. 7. The Chineſe hay nothing from 
other nations; and their at o their own cuſ- 


edly be very un- 


favourable to any innovation. The language ſpoken 


by the vulgar, indeed, muſt have undergone ſome 
changes; but theſe may be accounted trivial, affecting 


only the pronunciation; which indeed appears to be 


Vor. IV. 


It is uſed. 


A compliment paid to Yao by one of his ſubjects, 
with the anſwer of that prince, are ſtill preſeryed, as 


+ Hl 
varied in ſome ſew inſtances. It is certain, however, China. 
that the Chineſe players act theatrical pieces which 


were Written 1000 years ago, and that theſe are till 
underſtood throughout the empire. 

The language of China has no alphabet; all the 
words which compoſe it conſiſt of one ſyllable only, 
and are very few in number. Theſe always remain 
the ſame, and continue monoſyllables even When two 
are joined together, being united in the ſame manner 
as the French words % and jour are united to form 
bonjour. Theſe monoſyllables never form but one 
ſound, When written by an European, they begin 
with the letters ch, teh, f,g,or j, i, b, I, m, u, g, ug, 
5, /, ts, v, ou ; the final letters being a, e, i, o, oi, ou, 
1, , u, gu. The middle of Chineſe words conſiſts of 
vowels and conſonants producing only one ſound, and 
pronounced always as monoſyllables. The whole pri- 
mary words of the language are in number only about 
330, though ſome dictionaries make them 484. The 
ſenſe oftheſe words, however, is varied by the accents 
and changes of the voice in pronouncing them almoſt 
ad infiritum. Two principal accents are known in 
China; the ping, that is even, without elevating or de- 
preſſing the voice, This is divided into ug, clear, 
and ?cho, obſcure; or rather open and nute. The ac- 
cent ſe is ſubdivided into fchang, ſharp, kin, grave, and 
fer re- entering. The tone is chang when one raiſes the 
voice at the end of a word, as when the negative 20 is 
pronounced with great emphaſis and force; it is kiu 
when one depreſſes the voice with an air of timidity, 
When the accent is o, the voice is drawn back as it 
were into the throat; and the aſpiration which takes 
place on certain words beginning with the letters c, 4, 
Z, t, {till adds to theſe varieties. | | 
Buy theſe differences in pronunciation the ſignifica- 
tion of the words is totally changed: thus the word 
tchu pronounced by lengthening the 4, and with a clear 


tone of voice, ſignifies maſter or lord: if it is pronoun- 


ced in an uniform tone by lengthening the 4, it figni- 
fies hog : when pronounced lightly, and with rapidity, 


ir ſignifies kitchen ; and when articulated with a ftron 


voice depreſſed towards the end, it ſignifies a pillar, 

By the conjunction and modification of thefe dif. 
ferent monoſyllables, a Chinefe can expreſs every thing 
he has occaſion for ; and it may be calily ſeen what 
variety muſt reſult from this art of multiplying words. 
The Chineſe language therefore has words expreſſive 
of the ſmalleſt variation of circumſtance, and which 
cannot be expreſſed in the European languages with- 
out a circumlocution. Thus, inſtead of the five words, 
calf, bull, ox, heifer, cow, every time that a cow has 
a calf ſhe acquires a new name in the language of 
this empire; and ſtill another when ſhe becomes bar- 
ren. An ox fed for facrifice has a particular name, 
which is changed when he goes to the altar, In like 
manner, a whole dictionary might be compoſed of the 
words that are employed to expreſs the different parts 
of the emperor's palace, and thoſe that are in a manner 
conſecrated to it ; others being employed when the 
palaces of princes or mandarins are ſpoken of, Thus 
the number of their characters are augmented beyond 
all bounds, fo that the greater part of their literati 
ſpend all their lives in * fs them. 

In the Chineſe there are four different languages. 
1. The Kou-ouen, or claſſical language. This is not 


4S ſpoken 


China, 
— — 


people in office, and of the literati. 
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ſpoken at preſent, though it is generally believed to 
har c been the language of the carly ages, It is fo la- 
conic, and the ideas are ſo crowded, that it is very 
difficult to be underſtood ; however, the liicrati, who 
can read and underſtand it, are much delighted with 
it. 2. The Onuen-tchang is the language uſcd in com- 
poſitions where a noble aud elevated ſtyle is requiſitc. 
It is never ſpoken, but certain ſentences and compli- 
mentary expreſlions arc ſometimes borrowed from it. 
It approaches near to the laconic brevity and majeſtic 
ſ1blimity of the Kaurouen, and is equally proper for cyery 
Lind of ſabje&, cxcepting only the ambiguities of 


metaphyſics, and the formal rugged diction uſcd iu treat- 


ing of the abſtract ſciences. 

3. The Kwman-ha is the language of the court, of 
It admits of ſy- 
nonymous cxprefſions to moderate the brevity of mo- 
1:ofyllables ; of pronouns and relatives; prepoſitions, 
adverbs, and particles ; to ſupply the want of cales, 


moods, tenſes, and numbers, which have place in other 


languages. 
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4. Hiang-tan is a kind of corrupted language, or 
provincial dialect, ſpoken by the lower claſſes in China; 
and of which every province, city, and almoſt every 
village, has its own. Beſides the ſenſe of the words, 
which is changed in a great variety of places, they are 
ſo altered by diverſity of pronunciation as to be almoſt 
unintelligible. | 

There are five kinds of writing mentioned by the 
Chineſe literati ; the moſt modern of which is a me- 
thod of tracing out the characters with a pencil. This 
is difficult, and requires much experience ; atany rate, 


it disfigures the characters greatly, and is therefore on- 
ly uſed in the preſcriptions of phylicians, preſaces to 


books, and inſcriptions of fancy. The tracing of 
characters with ncatneſs and accuracy, however, as we 
have already had occaſion to obſerve, is greatly admi- 
red in China They are often preferred to the moſt 
elegant painting; and ſome will give a moſt exorbitant 
price for a page of an old book, if it happens to be 
neatly written. They pay particular attention to well- 
ſormed characters even in the moſt common books; 


and if any of che leaves happen to fall off, will replace 
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them with the preateſt attention. To apply them to 
any vile purpoſe, tread them under foot, &c. would be 
reckoned an unpardonable violation of decency and 
politeneſs ; nay, it often happens, that workmen, ſuch 
us maſons and joiners, dare not tear a printed leaf of 
paper fixed to the wall, 
Punctuation was not formerly uſed in China, nor are 
points as yet employed in works of an clevated ſtyle, 
or ſuch as are to be preſented to the emperor. Poe- 


try is ſeldom any object of attention, though the taſte 


for it ſeems to be pretty general in China, Their ver- 
Gfication has its rules, and is no leſs difficult than that 
of other nations. 
getic, and pictureſque words, are to be employed, and 
they muſt always be uſed in the ſame ſenſe in which 
they were. uſed by the ancients. Each verſe can con- 
tain only a certain number of words; all of which muſt 
be ranged according to the rules of quantity, and ter- 
minate in rhyme. The number of verſes in a ſtrophe 
is not determined ; but they muſt be uniform, and 


preſent the ſame diſtribution of rhymes. The ſmall | 


number of poctical expreſſions contained in the. Chi- 
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Only the moſt harmonious, ener- 
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neſc lauguage has rendered it neceſſary to extend the po- China, 
ctical licence to a great length in this reſpect, The Chi. 


neſc poets are allowed to employ a blank verſe in every 


four, Theyareacquainted with moſt kinds of poetry in 
uſcamongus. They have ſtanzas, odes, clegies, idylls, 
cclogues, cpigrams, ſatires, and even bouts rmes. The 
common pcople have alſo ballads and ſongs peculiar to 
themſclycs. Some of the moſt diſtinguiſhed of the 
litcrati have even thought it of importance enough te 
turn the molt celebrated maxiims of morality, with the 
rulcs of civility, into verſe, Their poctry is ſeldom 
diſgraced by any Kind of obſcenity ; and indeed any 
{uch thing would be ſcverely puniſhed by government. 
That ſevere attention with which every thing tending 
to corrupt the morals is watched in China, prohibits 
not only poems of this kind, but likewiſe romances of 
all forts, Ihe police, however, permits ſuch novels 
as have an uſeful tendency, and in which nothing is 
introduced prejudicial to ſound morality,” Every au- 
thor who writes againſt government 1s puniſhed with 
death, as well as all thoſe who have had any hand in 
the printing or diſtribution of his works. 
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The art of making paper and printing have been Chineſ⸗ 


long known among the Chineſe. 


fore the Chriſtian æra. Before that period they uſed 
cloth, and various kinds of ſilk ſtuft, inſtead of paper; 
and to this day they ſtill preſerve a cuſtom of writing 


the praiſes of the dead upon large pieces of ſilk, which 


are ſuſpended on one ſide of the coffin, and carricd in 
funeral proceſſions ; and of ornamenting their apart- 


ments with maxims and moral ſentences written in the 


ſame manner. In ages ſtill more early, they wrote 
with a kind of ſtyle upon pieces of bamboo, or even 
vpon plates of metal. The firſt paper wasinvented by 
a mandarin. | 
old pieces of ſilk- ſtuff, boiling them together until they 
were reduced to a kind of paſte, of which he formed his 
paper; which by degrees was brought to perfection, 
and the art of whitening and giving it a luſtre found 
A great number of different ſubſtances are now 
uſed in this empire ſor making paper ; ſuch as the 
bamboo, reed, the cotton ſhrub, the bark of the plant 
called kowu-chu, and of the mulberry tree; hemp, the 
ſtraw of wheat and rice, parchment, the cods of the 


ſilk worm, and ſeveral other ſubſtances unknown in 


Europe. In this manufacture the bark of trees and 
ſhrubs is uſed, and the woody ſubſtance of the bamboo 
and cotton tree, after it has been macerated and redu- 
ced to a thin paſte. Moſt of the Chineſe paper, how- 
ever, is attended with the diſadvantage of being very 
ſuſceptible of moiſture, readily attracts the duſt, and 
worms inſenſibly get into it: to prevent which inconve- 
niences, it is neceſſary to beat the books often, and ex- 
poſe them to the ſun. That made of cotton is the 
prettieſt, and moſt uſed of any. All of them, however, 
are much ſofter and ſmoother than ours ; which is abſo- 
lutely-neceſlary for iggnethod of writing with a pen- 
cil, in order thaty n-with freedom, which it 
could not do upot is formed into ſheets of an 

would be no difficult matter 


enormous ſize; ſo 
to procure from the manufactories of this empire ſheets 
of paper 30 or 40 feet long. | | 

The Chineſe ink came originally from Corea; and it 


was not until the year 900, that they hit upon the me- 


He took the bark of trees, hemp, and 


: That Kind of paper paper 
now in uſe was firſt manufactured about 105 years be- 
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thod of making ic to perfection. The beſt is made 
ia Hoci-tcheou in the province of Kiangnan ; but its 
compoſition is a ſecret, which the workmen con- 
ccal not only from ſtrangers, but from their fellow- 
citizens, When a Chineſe has occaſion to write, 
he places upon his table a piece of poliſhed marble, 
having a cavity at one of its extremitics to con- 
tain a little water. In this he dips the end of his 


cake of ink, and rubs it upon the ſmooth part of the 
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ſpot to remain. 


marble ; and as he preſſes more or leſs ſtrongly, the li- 
quor acquires a deeper or lighter tinge of black. 
When he has done writing, the ſtone is carcfully waſh- 
ed; for it would be diſhonoured by allowing the leaſt 
The pencils uſed in writing are com- 
monly made of the tur of a rabbit, and conſequently 
very ſoft. | 

The Chineſe method of printing is exceedingly dif- 


ferent from onrs; and indeed it would be in a manner 


impoſſible to have moveable types for ſuch a num- 
ber of characters as their language requires. The 


whole work which they intend to print is therefore en- 


graved upon blocks of wood ; and their method of pro- 
cceding is as follows, They firſt employ an excellent 


writer, who tranſcribes the whole upon very thin paper. 


Loft paper could ſuſtain ſo much preſſure. 


The engraver glues cach of the Jeaves of the manuſcript 


upon a piece of plank made of any hard wood; he 


then traces over with a graver the ſtrokes of the wri- 
ting, carves out the characters in relief, and cuts down 
the intermediate part of the wood, Thus each page 
of a hook requires a ſeparate plank ; and the exceſſive 
multiplication of theſe is no doubt a very great incon- 
venience, one chamber being ſcarce ſufficient to pre- 


ſerve thoſe employed for a ſingle book. The advan- 
tages are, that the work is thus free from typographi- 
cal errors, and the author has no occaſion to correct 


the proofs. Thus alſo the bookſellers in China havea 
decided advantage over thoſe of Europe, as they are 
able by this me:hod of printing to throw off copies ac- 
cording to their ſale, without running the riſk of being 
ruined by too large an addition. In this method the 


beauty of the work depends entirely upon the ſkill] of 


the writer previouſly employed. The engravers are 
exceedingly dexterous, and imitate every ſtroke ſo ex- 


actly, that it is ſometimes difficult to diſtinguiſh a 


printed work from one that is only written. 

The method of printing in China 1s not by a preſs 
28 in Europe, as ncither their wooden planks nor their 
They firſt 
place the plank level, and then fix it in that poſition. 


The printer is provided with two bruſhes, and, with the 


hardeſt, daubs the plank with ink ; and one daubing 
is ſufficient for four or five leaves. After alcaf has been 
adjuſted npon the plank, the workman takes the ſecond 
braſh, which is ſofter than the former, and of an ob- 
long figure, and draws it gently over the paper, preſſing 


_ it downa little, that it may receive the ink. The degree 


of preſſure is to be regulated by the quantity of ink upon 


the plank :and in this manner one man is able to throw 


off almoſt 10,000 copies a- 
printing is different from th gerly deſcribed, and 
which is uſed in writing. leaves, on account of 
the thinneſs of the paper, are printed only upon one 
ſide; on which account each leaf of a book is double, 
ſo that the fold ſtands uppermoſt, and the opening is 
towards the back, where it is ſtitched, Hence the Chi- 


he ink uſed for 
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neſe books are not cut on the edges, but on the back, China. 
They are generally bound in grey paſteboard, which 1s 
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very neat ; and thoſe who with to have them more ele- 
gantly done, get the paſteboard covered with ſatin, 
flowered taffety, and ſometimes with gold and ſilver 


brocade. Their books are neither gilt nor coloured on 
the edges like ours. 


_ 


The art of manufacturing ſilk, according to the beſt Vaſt quan- 
authorities, was communicated by the Chineſe to the tity of ſilk 


Perſians, and from them to the Greeks. 
been known in this empire from the remoteſt antiqui- 
ty; and the breeding of ſilk-worms and making of 111k 


was one of the employments even of the empreſles in 


very early ages. 1 
The moſt beautiful ſilk in the whole empire is that 


of Tehe-Liang, which is wrought by the manuſactories 


of Nankin. From theſe are brought all the {ſtuffs 
uſed by the emperor, and ſuch as he diſtributes in pre- 
ſents to his nobility, A great number of excellent 
workmen are alſo drawn to the manufactories of Can- 
ton by the commerce with Europe and other parts of 


buttons, A pair of ſilk ſtockings here coſt little more 
than 6s. ſterling. | | | 


The quantity of filk produced in China ſeems to be 


almoſt inexhauſtible; the internal conſumption alone 
being incredibly great, beſides that which is exported 
in the commerce with Europe and the reſt of Aſia. 
In this empire all who poſleſs a moderate fortune wear 
{11k clothes; none but the lower claſs of people wear- 
ing cotton ſtuffs, which are commonly dyed blue, The 
principal ſtuffs manufactured by them are plain and 
flowered gauzes, of which they make ſummer dreſles, 
damaſk of all colours ; ſtripped and black ſatins ; nap- 
ped, flowered, ſtriped, clouded, and pinked taffeties ; 
crapes, brocades, pluſh, different kinds of velvet, and a 


multitude of other ſtuffs unknown in Europe. They 
make particular uſe of two kinds; one named tou 


{/e, a kind of ſatin much ſtronger, but, which has leſs 
luſtre, than that of Europe; the other a kind of taffe- 
ty, of which they make drawers and linings. It is 
woven exceedingly cloſe, and is yet ſo pliable that ir 
may be rumpled and rubbed between the hands with- 
out any creaſe ; and even when waſhed like cotton- 
cloth, it loſes very little of its luſtre. They manufac- 
ture alſoa kind of gold brocades, but of ſuch a flight 
nature, that they cannot be worn in clothes: they are 


fabricated by wrapping fine ſlips of gilt paper round 


the threads of ſilk. 


Here are manufactured ribbons, ſtockings, and 


The art has Produced. 


Porcelain is another great branch of Chineſe manu- Porcelain, 


facture, and employs a vaſt number of workmen. The 


fineſt is made in a village called King-te-ching in the pro- 


vince of Kiang-ſi, Manufactories have alſo been erec- 
ted in the provinces of Fo-kien and Canton, but their 
produce is not efteemed, and one which the emperor 
cauſed to be erected at Peking, in order to be under 
his own inſpection, mite entirely. 

The Chineſe divide their porcelain into ſeveralclaſſes, 
according to it different degrees of fineneſs and beauty. 
The whole of the firſt is reſerved for rhe uſe of the em- 
peror, ſo that none of it ever comes into the hands of 
other perſons, . unleſs it happen to be cracked or other- 
wiſe damaged in ſuch a manner as to be unworthy of 
being preſented to. the ſovereign. Among that ſent 


to the emperor, however, there is ſome porcelain of an 
4 S 2 in- 


China, 
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inſcrior quality, which he diſpoſes of in preſents, There 
is ſome doubt, therefore, whether any of the fineſt 
Chineſe porcelain was ever ſeen in Europe. Some 
value, however, is now put upon the European porce- 
lain by the Chineſe themſelves. 

The uſe of glaſs is very ancient in China, though 
it does not appear that great value was ever put upon 
this kind of ware, the art of manufacturing it having 
been frequently loſt and revived again in this empire. 
They greatly admire the workmanithip of the Euro- 
pean cryſtal, but prefer their own porcelain, which 
ſtands hot liquors, and is much leſs liable to be broken, 


The little eſtimation in which this ſubſtance was held, 


is even mentioned by their own writers in ſpeaking of 
the falſe pearls, mirrors and other toys which were 
made in former ages, The remembrance of a very 


large glaſs veſſel, however, Which was made in 627, is 
ſtill preſerved ; and of which it was ſaid that a mule 


could as caſily enter it as a gnat could cater a pitcher, 

In order to tranſport this monſtrous velle] from the 
* 8 , 

lace where it was manufactured to the emperor's pa- 


| lace, it was neceſſary to incloſe it in a net, the tour 


are blown. 
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in a manner abſolutely uſcleſs. 


corners of which were fixed to four carriages. The 
ſame indifference with regard to glaſs is ſtill entertaiu- 
ed by the preſent emperors ; however, a glaſs-houſe is 
eſtabliſhed at Peking, where a number of vaſes and 
other works are 4 and theſe are fo much the 


more difficult in the execution, as none of them 
This manufactory, as well as many o- 


thers, is conſidered only as an appendage of the court, 
deſtined for the purpoſes of poinp and magnificence. 
Molt of the Chineſe medicine is abſolute quackery ; 
their ſkill in anatomy is not only very limited, but 
mixed with ſach a number of falichoods, as render it 
Their materia medica 
conliſts moſtly of herbs, of which tea is one, To this 
they aſcribe great and wonderful virtues, eſpecially if 
it has been gathered on any of the ſummits of a moun- 
tain called Mong-chan. The only thing regarding 


diſcovering this ſcience, which merits any attention, is the method 


if a man 
has died a 
voluntary 
death, 


quantity of wine is 
with a hurdle made of oſier twigs, upon which the body 


they are ſaid to poſſeſs of diſcovering whether a man 
has hanged or drowned himſelf, or had that violence 


committed upon him by others. In order to diſcover 


this, the body is firſt taken from the carth, and waſh- 
ed in vinegar. 
It dug on purpoſe, ſix feet long, three wide, and the 
ive epth. This fire is continually augmented, 
until the ſurrounding earth becomes as hot as an 
oyen ; the remaining fire is then taken ont, a large 
ared into it, and it is covered 


is ſtretched out at full length. A cloth is thrown over 
both in the form of an arch, in order that the ſteam 


of the wine may act upon it in every direction. At 


the end of two hours the cloth is taken off; and if any 
blows have been given, they then appear upon the 


body in whatever ſtate it may be. The Chineſe like- 


wiſe aſſert, that if the blows given have been ſo ſevert 


us to occaſion death, this trial makes the marks ap- 
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upon the bones, though none of them fhould 
ame wa or apparently injured. The wine ufed in 
theſe trials is only a kind of beer made from rice and 
honey. 
With regard to the muſic of the Chineſe, we have 
the ſame ſtories related as of the Grecks and Fgypt- 
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tians, viz. that in former ages the muſicians could China. 
make brute animals leap at the ſound of their inſtry- —w— 


After this a large fire is kindled in a 


the huien. 5. Of filk by the kin and che. 
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ments. Our author, M. Groſier, indeed, docs not 
quote any Chineſe author who aſſerts that the ancient 
muſic could make trees dance, or ſtones arrange them- 
ſelves into a city ; but he quotes them, aſſerting, « that 
the muſicians could call down ſuperior ſpirits of every 
age from the etherial regions; raiſe up the manes of de- 


parted beings ; inſpire men with a love of virtue; and 


lead them to the practice of their duty.“ Effects 
of this ſupernatural kind are attributed to the fa- 


cred muſic by the inſpired writers; as in the caſe of 


Saul, out of whom an evil ſpirit departed at the ſound 
of David's harp; and of Eliſha, who was inſpired with 
the ſpirit of prophecy at the ſound of a mulical inſtru- 
ment. It is probable therefore, that the relations botli 


of the Greeks and Chineſe are founded upon facts of 
this kind; and we cannot from thence infer, that 


the matic of carly ages was at all ſuperior to that 
which followed. According to thoſe who have em- 
ployed much time in theſe reſearches, the ancienr 
Chineſe were acquainted with the diviſion of the 
octave into twelve ſemitones; and that before the 
time of Pythagoras, or even Mercury himſelf; that the 
lyre of Pythagoras, his invention of the diatonic te- 
trachords, and the formation of his grand ſyſtem, were. 
merely borrowed from the ancient Chineſe. In ſhort, 
it is maintained, that the Greeks, even Pythagoras 
himſelf, did nothing but apply to ſtrings that theory 
which the Chineſe had before formed, and applicd to 
Pipes. „ 5 

At preſent the Chineſe are not acquainted with che 
uſe of our muſical notes; they have not that diverſity 
of 5 which diſtinguiſh the different tones, and the 
gradual elevation or depreſſion of the voice, nor any 
thing to point out the various modifications of ſound 
to produce harmony. They have only a few charac- 
ters to mark the principal notes; and all the airs they 
learn are repeated merely by rote. The emperor 
Kang-hi was therefore greatly aſtoniſhed at the facility 
with which an European could catch and remember 
an air the firſt time he heard it. In 1679 he ſent for 
Fathers Grimaldi and Pereira, to play ſome tunes on 
the harpſichord, of which they had before made him a 
preſent. He was greatly entertained; with their 
muſic, but altogether aſtoniſhed when he found that 
F. Pereira could take down a Chinefe air while the 
muſicians were playing it, and then repeat the whole 
without omitting a ſingle note. Having made ſe- 
veral trials of this kind in order to ſatisfy himfelf, he 


beſtowed the higheſt encomiums upon the European 


muſic, and the means furniſhed by it to facilitate and 
leſſen the labour of the memory. I muſt confeſs 
(ſays he) that the European muſic is incomparable, 
and that the like of this F. Pereiri is not to be ſound 
in my whole kingdom.“ | 
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The Chineſe have always diſtinguiſhed cight differ- Muſical in- 
ent ſounds ; and they believe that nature, in order to ſtrument. 


produce theſe, forme ht different kinds of ſono- 
rous bodies. The which they diſtribnte theſe 
ſounds, and the inſtruments they have contrived to pro- 
duce them, are, 1. The found of ſkin produced by 
drums. 2. That of ſtone produced by the king. 3. The 
found of metal by bells. 4. That of baked earth by 
6. Of 
wood 


China- 
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wood by the yu, and tchov. 7. Of the bamboo by 
the kan, Fg different flutes, 8. That of a gourd 
by the cheng. | 

The drums were originally compoſed of a box made 
of baked earth, and covered at the extremities with 
the ſkin of ſome animal ; bnt on account of the brit- 
tleneſs of baked earth, wood was ſoon ſubſtituted in 
its ſtead. Greater part of theſe inſtruments are ſhaped 
like our barrels, but ſome are cylindric, 

The inſtruments formed of the ſonorous ſtones are 
called king, diſtinguiſhed into t/e-king and pien-king. 


| The tſe-king conſiſts only of one ſtone, and therefore 
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An inſtrument, . to the 
| 


produces only one note. The. pien-king conſiſts of 16 
{tones ſuſpended together, and thus forming an in- 
ſtrument capable of producing all the tones admitted 
into the muſic of the ancient Chineſe, They are cut 
into the form of a carpenter's ſquare ; their tone 1s 
flattened by diminiſhing their thickneſs, and is made 
ſharper by abridging their length. 
The bells in China have always been made of a 
mixture of tin and copper. 
ſhapes, and thoſe of the ancients were not round, but 
flatred, and in the lower part reſembling a creſcent. 
ng already 
mentioned, is compoſed of 16 bells of different ſizes. 
Some of their bells uſed on public occaſions are of 
enormous magnitudes, One at Peking is deſcribed as 


35 feet in diameter, 12; in height, and 42 in cir- 


cumference ; the weight being upwards of 120,000 
pounds, It is uſed for announcing the hours or watches 
of the night; and its ſound, which is prodigwuſly 
loud and ſtrong, has a moſt awful effect in the night- 
time, by reverberating round the walls and the echo 


of the ſurrounding country. There are ſeveral others 
| likewiſe of a vaſt ſize in the ſame city; one of which 


deſerves greatly to be admired on account of the beau- 
tiful characters with which it is covered: and which 
are as neat and perfect as if traced out by the hand of 
the fineſt writer, or formed by means of a ſtamp 
upon wax. F. le Comte tells us, that in all the citics 
of China there are bells for marking the hours and 
watches of the night. They generally divide the 
night into five watches, beginning at ſeven or eight in 
the evening. On the commencement of the firſt they 


give one ſtroke, which is repeated a moment after; and 


thus they continue for two hours till the beginning 
of the ſecond : they then give two ſtrokes, which 
are repeated at equal intervals till the beginning of the 


third watch; and thus they proceed to the fourth and 


fifth, always increaſing the number of the ſtrokes, 
For the ſame purpoſe alſo they uſe enormous drams, 
which they beat in a ſimilar manner. 


_ mentions one at Peking upwards of 30 feet in circum- 


ference. 
The inſtrument called hen, which is made of baked 
earth is highly eftcemed by the Chineſe on account 
of its antiquity. It is diſtinguiſhed into two kinds, 
the great and ſmall ; the former being of the ſize of 
a gooſe's egg; the latter of that of a hen's. It has 
fix holes, and a feventh for tha mouth. | | 
The lin and tche have been known from the re- 
moteſt antiquity. The kin has ſeven ſtrings made of 
ſilk, and is diſtmguiſhed into three kinds, differin 
only in ſize, The body is formed of a kind of w 


_ varniſhed black, and its whole length about five feet 
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They are of different equal to the number of ſounds required. 


F. Magaillans 


both employed ; but their offer of Ang 
t 
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five inches. The che is about nine feet in length, has China. 


25 ſtrings, and is divided into 25 kinds. F. Amiot 
aſſures us, that we have no inſtrument in Europe which 
deſerves to be preferred to it. 


The inſtruments which emit the ſound of wood are 


the tchou, the yu, and the tchoung-tou. The firſt is 


ſhaped like a buſhel, and is beat on the inſide with a 
hammer ; the ſecond, which repreſents a tyger ſquat- 
ting, is made to ſound by ſcraping its back gencly 
with a rod; the third is a collection of twelve picccs 


of boards tied together, which are uſed for beating 


time, by holding them in the right hand, and knock 
ing them gently againſt the palm of the left. 8 
Many inſtruments are conſtructed of the bamboo. 
Theſe conliſt of pipes joined together, or ſeparate, and 
pierced with more or fewer holes. The principal of 
all theſe wind inſtruments is the cheng, which emits the 


| ſound of a gourd, This is formed by cutting off the 
neck of a gourd, and reſerving only the lower part. 


To this a cover is fitted, having as many holes as are 


In cach of 
theſe holes a pipe made of bamboo is fixed, and ſhorter 


or longer according to the tone intended. The mouth 
of the inſtrument is formed of another pipe ſhaped 


like the neck of a gooſe ; which is fixed to the gourd on 
one ſide, and ſerves to convey the air to all the pipes 
it contains. The ancient cheng varied in the number 
of their pipes ; thoſe uſedat preſent have only 13. 


The painting of the Chineſe is undoubtedly inferjor Chineſe 


136 


to that of the Europeans, though we are not by Painting. 


any means to judge of the abilities of the painters ofthis 
empire by the performances which are brought to Eu- 


rope. M. Groſier remarks, that the works of the eminent 


Chineſe painters are never brought to Canton, becauſe 
they cannot find purchaſers among the European mer- 
chants. The latter delight only in obfcene pictures, 
which are not permitte 
will any artiſt of character execute them, though they 


prevail upon ſome of the inferior daubers to gratify 


them in this reſpect. It ſeems, however, to be univer- 
ſally agreed, that the Chinefe have no notion of cor- 


rectneſs or perſpective, and little knowledge of the 


e porn of the human body, thongh it cannot be 
enied that they excel in painting flowers and animals. 
In theſe they pride themſelves in a ſcrupulouſly exact 
imitation of nature, inſomueh that it is no uncommon. 
thing to hear a painter aſk his pupil how many 


ſcales there are betwecn the head and tail of a 


carp. 


Painting was formerly mach eſteemed in China, but 


has now fallen into difrepute on account of its politi- 
cal inutility. The cabinets and galleries of the em- 


peror, however, are filled with European paintings, 


and the celebrated artiſts Caſtiglioni and Attiret were 
a ſchool of 
painting was rejected, Teſt they ſhould by this means re- 
vive the taſte for that art which it had been formerly 
though prudent to fuppreſs. 
Painting in freſco was known in China long before 
the Chriſtian aera; and, like the Grecians, the Chineſe 
boaſt much of their celebrated painters of antiquity. 
Thus we are told of a door painted by Fan-hien, which 
was fo perfect an imitation, that the people who entered 


_ - the temple where it was attempted to go out by it, 
unleſs prevented by thoſe who bad ſeen it before. 


The 


by government, nor indeed 
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Engraving- 
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13 
Architec- 


ture. 


o 


three months, 


C213 
Tie preſet emperor has in his park an European vil- 
lage painted in treſco, which produces the moſt agree- 
able deception, The remaining part of the wall re- 
preſents a landſcape and little hills, which are ſo hap- 
pily blended with the diſtant mountains, that nothing 
can be conceived more agreeable, This was the pro- 
duction of Chineſe painters, and executed from detigns 
{etched out for them. | 
Engraving in three, four, or five colours, is very 
ancient among the Chineſe, and was known in this em- 
pire long before its diſcovery in Europe. 
Sculpture is very little known in this empire; nor is 


there a ſingle ſtatne in any of the ſquares or public 


cdiſices of Peking, not even in the emperor's palace, 
The only real ſtatues to, be met with in the empire are 


thoſe which, for the ſake of ceremonious diſtinction, 


arc uſcd to ornament the avenues leading to the toinbs 
of princes aud men of great rank ; or thoſe that 
are placed near the emperor's coffin, and that of 
his ſons and daughters in the interior part of the vault, 
where their remains are depoſited, 

The Chineſe architecture is entirely different from 
that of the Greeks or Romans: but nevertheleſs has 
certain proportions of its own, and a beauty peculiar 
to itſelf, - The habitations of the emperor are rcal pa- 
laces, and announce in a ſtriking manner the majeſty 
and grandeur of the maſter who inhabits them. All 
the miſſionaries who had acceſs to the inſide of the 
emperor's palace at Peking, agreed, that if each of its 
parts, taken ſeparately, does not afford ſo much delight 
to the eye as ſome pieces of the grand architecture of 
Europe, the whole preſents a tight ſuperior to any 
thing they had ever | wie before, In the Chineſe ar- 
chitecture, when a pillar is two feet diameter at the 
baſe, its height muſt be 14 feet: and by meaſures 


of this kind the height of every building is deter- 


mined. | | 
Almoſt all the houſes and buildings in China are 
conſtructed of wood. 
dread of earthquakes; but, beſides this, ſuch buildings 
are rendered eligible by the heat and dampneſs of the 
ſouthern provinces, and the exceſſive cold in the nor- 
thern, which would render ſtone houſes almcſt nnin- 
habitable. Even at Peking, where the rains are but 
of ſhort duration, it is found neceſſary to cover the 


{mall marble ſtair-caſes Lge the imperial pa- 


lace with pieces of felt: the humidity of the air 
moiſtens and ſoaks into every thing. During winter 
the cold is ſo exceedingly ſevere, that no window can 


be opened to the north; and water continues conſtantly 


frozen to the depth of a foot and a half for more than 
For the ſame reaſons a varicty of 
ſtories are not uſed in the Chineſe buildings ; as nei- 


ther a ſecond nor third ſtory would be hahitable du- 


ring the great heats of ſummer or the rigorons cold of 
winter, Though Peking is ſituated in the northern 
part of the empire, the heat there, durin z the dog- 
days, is ſo intolerably ſcorching, that the police obliges 
tradeſmen and ſhopkeepers to ſleep in the open air in 
the piazzas of their houſes, leſt th 

by retiring into their inner apartments. The habita- 
tions of people of rank, or of thoſe of eaſy circum- 
ſtances, generally conſiſt of five large courts, incloſed 
with buildings on every ſide, The method of building 
with ſeveral tories was, however, followed for ſeyeral 
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One reaſon of this may be the 


ey ſhould be ſtifled 
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centuries, when the court reſided in tlie ſouthern, pro. 
vinces; and the taſte for this kind of building was car- 
ried to ſuch an height, that immenſe edifices were 
erected from 150 to 200 feet in height, and the pa- 
vilions or towers at the extremitics role upwards of 


300 feet. This kind of building, however, at 
length became diſguſting; though, either to pre- 
ſerve the remembrance of it, or for the ſake of va- 
ricty, there are {till ſome buildings to be ſcen ſeve- 
ral {tories high in the palaces belonging to the em- 
peror. 

A multiplicity of bridges are rendered neceſſary in 
China by the vaſt number of canals and rivers which 
interſect the empire, Anciently, however, the Chincſe 
bridges were much more ingenious as well as magnifi- 
cent than they are at preſent. Some of them were ſo 
contrived that they could be erected in one day to 
ſupply the place of others which might happen to be 
broken down, or for other purpoſes. At that time 
they had bridges which derived their name from their 
figure; as reſembling the rainbow ; draw-bridges, bridges 
to move with pullies, compaſs-bridge, & e. with many 


140 
Bridges, 


others entirely unknown at preſent. The building of 


bridges-indeed was once a luxurious folly of the em- 
price, without any neceſſity, and without uſe. Still, 


magnificent. The arches of ſome are very lofty and 
acute, with caſy ſtairs on cach ſide, the ſteps of which 


perors ; ſo that they were multiplied from whim or ca- 


however, many of them are cxtremely beawiful and 


are not quite three inches in thickneſs, for the greater 


facility of aſcending and deſcending: others have 70 
arches, but are compoſed of large ſtones, ſometimes 


13 fcet in length, placed tranſyerſely upon piles like 


planks. Some of theſe bridges are conſtructed of 
ſtone, marble, or brick ; others of wood ; and ſome 


are formed of a certain number of barks joined toge- 


ther by very ſtrong iron chains. 
by the name of floating bridges, and ſeveral of 
them are to be ſeen on the large rivers Kiang and 


Hoang-ho. 


For ſeveral centuries the Chineſe have made no pro- 


greſs in ſhip-building, Their veſſels have neither mi- 


zen, bowſprit, nor top maſt, They have only a main and 


fore-maſt, to which is ſometimes added a ſmall top gal- 


Theſe are known 
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Ship-build- 
ing. 


lant- maſt. The main- maſt is placed almoſt in the ſame 
part of the deck as ours; but the fore-maſt ſtands 
much farther forward. The latter is to the former in 


the proportion of two to three ; and the main-maſt is 


generally two-thirds of the length of the veſſel. They 


uſe mats for ſails, ſtrengthening them with whole 


bamboos equal in length to the breadth of the ſail, and 


extended acroſs it at the diſtance of a foot from one 


another. Two pieces of wood are fixed to the top and 
bottom of the ſail ; the upper ſerves as a ſail-yard; and 


the lower, which is about five or ſix inches in thick- 


_ neſs, keeps the ſail ſtretched when it is neceſſary to 
This kind of fail may he folded or 
For caulking their veſſels they 


hoiſt or lower it. 
unfolded like a ſcreen, 
do not uſe pitch, but a particular kind of gum mixed 
with lime, which form 
lentquality, that one or two wells in the hold are ſuf- 
ficient to keep the veſſel dry. 


water with buckets. Their anchors are made of the 
hard wood called iroz-weod, which they ſay is much 


ſuperior 


a compoſition of ſuch excel- 


They have not yet 
adopted the uſe of pumps, and therefore draw up the. 
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China. ſuperior to the metal, becauſe the latter ſometimes 


| 
Chio. 


conquered by Cyrus king of Perſia. 


bend, but the former never do. 


The Chineſe pretend to have been the firſt inventors 


of the mariner's compaſs, but ſeem to have little in- 
clination to improve ſuch an important machine: how- 
ever, they are well acquainted with the art of ma- 
nœuvring a veſſel, and make excellent coaſting pilots, 
though they are bad ſailors in an open ſca. | 
CuxA- Noot, in the materia medica, the root of a 
ſpecies of SuiLAx, brought both from the Eaſt and 
Weſt Indics; and thence diſtinguiſhed into oriental 
and occidental. Both ſorts are longiſh, full of joints, 
of a pale-reddiſh colour, with no ſmell, and very little 
taſte. The oriental, which is the moſt eſteemed, is 


conſiderably harder and paler-coloured than the other. 


Such ſhould be choſen as is freſh, cloſe, heavy, and 
upon being chewed appears full of a fat unctuous 
juice. It is generally ſuppoſed to promote inſenſible 


perſpiration and the urinary diſcharge, and by its 


unctuous quality to obtund acrimonious juices. China- 
root was firſt bronght into Europe in the year 1535, 
and uſed as a ſpecitic againſt venereal and cutaneous 
diforders, With this view it was made uſe of for 


ſome time; but has long fince given place to more 


powerful medicines. | | 
GCrHina-Ware, See PORCELAIN. K 
CHINCA, a ſea- port town of Peru in South Ame- 

rica, ſituated in an extenſive valley of the ſame name, 


in W. Long. 76. O. S. Lat. 13. 0. 


CHINCOUGH, a convulfive kind of cough to which 


children are generally ſubject. See MEpicinE-Index. 
CHINESE, in general denotes any thing belonging 


to China, or its inhabitants. 
 CuintsE Swanpan. SEE SwWAN PAR. 
CHINKAPIN. Sce Facus. 


CHINNOR, a muſical inſtrument among the He- 


brews, conſiſting of 32 chords. Kircher has given a 
figure of it, which is copicd on Plate CX XXV. 
CHINON, an ancient town of Tourain in France, 
remarkable for the death of Henry II. king of Eng- 
land, and for the birth of the famous Rabelais. Ir 1s 
ſeated on the river Vienne, in a fertile and pleaſant 
country, in E. Long. O. 18. N. Lat. 47. 2. 
CHIO, or Clos, an Aſiatic iſland lying near th 
coaſt of Natolia, oppoſite to the peninſula of Ionia, 
It was known to the ancients by the name of Athalia, 
Macris, Pithynſa, &c. as well as that of Chios. Ac- 
cording to Herodotus, the iſland of Chios was peopled 
originally from Ionia. It was at firſt governed by 
kings; but afterwards the government aſſumed a re- 


publican form, which by the direction of Iſocrates 


was modellcd after that of Athens. They. were, 
however, ſoon enflaved by tyrants, and afterwards 


other Grecians in the Ionian revolt; but were ſhame- 
fully abandoned by the Samians, Leſbians, and others 


of their allies; ſo that they were again reduced under 
the yoke of the Perſians, who treated them with the 


utmoſt ſeverity. They continued ſubj ect to them till 
the battle of Mycale, when they were reſtored to 


their ancient liberty: this they enjoyed till the 
downfal of the Perſian empire, when they became 


ſubject to the Macedonian princes. In the time of 
the emperor Veſpaſian the iſland was reduced to the 


2 
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form of a Roman province; but the inhabitants were 


cnamoured. 


They joined the 


river Avon. 
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allowed to live according to their own laws under the 
ſuperintendance of a practor. It is now ſubject to the 
Turks, and is called Scio, See that article. 
CHIOCOCCA, in botany : A genus of the mono- 
gynia order, belonging tothe pentandria claſs of plants ; 
and in the natural method ranking under the 48th 
order, Aggregatae. 


equal ; the berry unilocular, diſpermous, inferior. 


Chiococca 


1 
Chippen- 
ham. 
—— 


The corolla is funnel-ſhaped and 


CHIONANTHUS, the SxOwW-DRO or FRINGE 


TREE: A genus of the monogynia order, belonging 
to the diandria claſs of plants; and in the natura! 


method ranking under the 44th order, Sepiariae, Thie 


corolla 1s quadritid, with the ſegments very long ; 
the fruit is a plum. There is but one ſpecies parti- 
cularly deſcribed by botaniſts, viz. the Virginica. It is 
common in Virginia and South Carolina, where it 
grows by the lides of rivulets. Ir riſes to the height 
of ten feet ; the leaves are as 7 


as thoſe of the 
laurel, but much thinner. The 


owers come out 1Þ 


May, and are of a pure white; from whence it has 


the name of the /zow-drop tree. They hang down in 
large branches, and are cut into narrow ſegments; 
from which it has got its other name of the ſringe-tree. 
After the flowers are fallen off, the fruit appears, which 
grows to the ſize of a ſloe, having a ſtone in the mid- 
dle. The plants are propagated, in Britain, from ſeeds 
ſown on a hot-bed, and kept in a ſtove. Some have 
been raiſed from layers ; but this method is very pre- 


_ carious, and therefore the other is to be preferred. The 
ſeeds are procured from America, for they never come 


to perfection in Britain, | 


CHIONE, in fabulous hiſtory, was daughter of 


Dacdalion, of whom Apollo and Mercury became 


her to ſleep with his caduceus ; and Apollo, in the 
night, under the form of an old woman, obtained the 
ſame fayours as Mercury. From this embrace Chione 
became mother of Philammon and Autolycus ; the for- 


To enjoy her company, Mercury lulled 


mer of whom, as being ſon of Apollo, became an ex- 


cellent mulician ; and the latter was equally notorious 
for his robberies, of which his father Mercury was the 
patron, Chione grew ſo proud of her commerce with 


the gods, that ſhe even preferred her beauty to that 
of Juno; for which impiety ſhe was killed by the 
goddeſs and changed into a hawk.——Another of 


the ſame name was daughter of Boreas and Ori- 


thy ia, who had Eumolphus by Neptune. She threw 


her ſon into: the ſea; but he was preſerved by his fa- 


ther. | 
CHIOS. Sce Cuno and Sc1o. 


 CHIOURLIC, an ancient town of 8 in Eu- 


rope, and in Romania, with a ſee of a Greck biſhop, 
It is ſeated on a river of the ſame name, in E. Long. 
7; 47. N. Lat. 4t. 18. | | 


CHIOZZO, an ancient and handſome town of Italy, 


in the territory of Venice, and in a {mall Ifland, near 
the Lagunes, with a podeſta, a biſhop's ſee, and a 
harbour defended by a fort. E. Long. 12. 23. N. 
Lat. 45. 17. | | 


CHIPPENHAM, a town of Wiltſhire, ſeated on the 


handſome ſtone-bridge over the river, conſiſting of 
16 arches; and ſends two members to parliament. 


There 


It is a good thoroughfare town; has a 
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CHIPPING, a phraſe uſed by the potters and 
china-men to expreſs that common accident both of 
our own ſtone and earthen ware, and the porcelain of 
China, the flying off of ſmall pieces, or breaking at 
the edges. Our carthen wares are particularly ſubject 
to this, and are always ſpoiled by it before any other 
flaw appears in them. Our ſtone-wares eſcape it bet- 
ter than theſe ; but not ſo well as the porcelain of Chi- 
na, which is leſs ſubje& to it than any other manu- 
facture in the world. The method by which the 
Chineſe defend their ware from this accident, is this: 
They carefully burn ſome ſmall bamboo canes to a fort 
of charcoal, which is very light, and very black ; this 
they reduce to a fine powder, and then mix it into a 
thin paſte, with ſome of the varniſh which they uſe 
for their ware : they next take the veſlels when dried, 
and not yet baked, to the whecl; and turning them 
ſoftly round, they, with a pencil dipt in this paſte, 


cover the whole circumference with a thin coat of it; 


after this, the veſſel is again dried; and the border 
made with this paſte appears of a pale greyiſh colour 
when it is thoroughly dry. They work on it after- 
wards in the common way, covering both this edge 
and the reſt of the veſſcl with the common varniſh, 
When the whole is baked on, the colour given by the 
aſhes diſappears, and the edges are as white as any 
other part; only when the baking has not been ſuffi- 
cient, or the edges have not been covered with the ſe- 
cond varniſhing, we ſometimes find a duſky edge, as 
in ſome of the ordinary thick tea-cups. It may be 
a great advantage to the Engliſh manufactures to at- 
tempt ſomething of this kind. The willow is known 
to make a very light and black charcoal; but the el- 
der, though a __ ſcldom uſed, greatly exceeds it. 
The young green ſhoots of this ſhrub, which are al- 
moſt all pith, make the lighteſt and the blackeſt of all 
charcoal; this readily mixes with any liquid, and might 
be caſily uſed in the ſame way that the Chineſe uſe 
the charcoal of the bamboo cane, which 1s a light 
hollow vegetable, more reſembling the elder ſhoots 
than any other Engliſh plant. It is no wonder that 
the fixed ſalt and oil contained in this charcoal ſhould 
be able to penetrate the yet raw edges of the ware, 


and to give them in the ſubſequent baking a ſomewhat | 


different degree of vitrification from the other parts 
of the veſſel ; which, though, if given to the whole, 
it might take off from the true ſemivitrified ſtate of 
that ware, yet at the cdges is not to be regarded, and 
only ſerves to defend them from common accidents, 
and keep them entire. The Chineſe uſetwo cautions 
in this application : the firſt in the preparation ; the 
ſecond in the laying it on. They prepare the bam- 
boo canes for burning into charcoal, by peeling off the 
rind. This might caſily be done with the elder ſhoots, 
which are ſo ſucculent, that the bark ſtrips off with a 


tonch. The Chineſe ſay, that if this is not done with 


their bamboo, the edges touched with the paſte will 

burſt in the baking : this does not ſeem indeed ve 

probable ; but the charcoal will certainly be lighter 

made from the peeled ſticks, and this is a known ad- 

vantage. The other caution is, never to touch the 

veſſel with hands that have any greaſy or fatty ſub- 
F 
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len cloth in England, W. Long. 2. 12. N. Lat. 51. 
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ſtance about them; for if this is done, they always Chiro- 


find the veſlel crack in that place. 

CHIROGRAPH, was anciently a deed which, re- 
quiring a counterpart, was engroſled twice on the 
lame piece of parchment, counter wiſe; leaving a ſpace 
between, whercin was written CHIXOCGRAPH; through 
the middle whereof the parchment was cut, ſome- 
times ſtraight, ſometimes indentedly ; and a moiet 
given to cach of the parties. This was afterwards 
called dividenda, and chartæ diviſæ; and was the ſame 
with what we now call charter-party, See CHARTER- 
Party. The firſt aſc of theſe chirographs, in Britain, 
was in the time of Henry III, 

CHIROGRAPH Was alſo anciently uſed for a fine ; 
and the manner of engroſſing the fines, and cutting 
the ee in two pieces, is ſtill retained in Eng- 
land, in the office called the chirographer's office. 

CHIROGRAPHER of F1nes, an officerin the com- 
mon pleas, in England, who engroſſes Fines acknow- 


ledged in that court into a perpetual record (after they 


have been examined, and paſſed by other officers), and 


writes and delivers the indentures thereof to the par- 


ty. He makes two indentures ; one for the buyer, 
the other for the ſeller; anda third indented piece, 
containing the effect of the fine, and called the foot of 


the fine; and delivers it to the cuſios brevinm.— The 


ſame officer alſo, or his deputy, proclaims all fines in 
court every term, and indorſes the proclamations on 
the backſide of the foot ; Keeping, withal, the writ of 
covenant, and the note of the fine. 

CHIROMANCY, a ſpecics of divination drawn 
from the lines and lineaments of a perſon's hand; by 
which means, it is pretended, the diſpoſitions may be 
diſcovered. See DIVI NATION, no 9. 

CHIRON, a famous perſonage of antiquity; ſty led 


by Plutarch, in his dialogue on muſic, „he wiſe Cen- 


taur. Sir Iſaac Newton places his birth in the firſt 
age after Deucalion's deluge, commonly called the 
Golden Age ; and adds, that he formed the conſtella- 
tions for the uſe of the Argonants, when he was 88 
years old; for he was a practical aſtronomer, as well 
as his daughter Hippo : he may, therefore, be ſaid to 
have flouriſhed in the earlieſt ages of Greece, as he 


preceded the conqueſt of the Golden Fleece, and the 


Trojan war. He is generally called the fon of,Saturn 


and Phillyra ; and is ſaid to have been born in Theſ- 


ſaly among the CENTAURs, Who were the firſt Greeks 
that had acquired the art of breaking and riding hor- 
{es : whence the poets, painters, and ſculptors, have 
repreſented them as a compoiind of man and horſe ; 
and perhaps it was at firſt imagined by the Greeks, as 
well as the Americans, when they firſt ſaw cavalry, 
that the horſe and the rider conſtituted the ſame ani- 
mal. £ 4 5 


graph 


N 
Chiron. 
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Chiron was repreſented by the ancients as one of Purney's 
the firſt inventors of medicine, botany, and chirur- Hif. 
gery ; a word which ſome etymologiſts have derived Mis. 


from his name, 
foot of Mount Pelion, which, from his wiſdom and 
great knowledge of all kinds, became the moſt famous 
and frequented ſcheol throughout Greece. Almoſt 


all the heroes of his time were ſond of receiving his 
inſtructions; and Xenophon, who enumerates them, 
names the following illuſtrious perſonages among his 
_ diſciples : Cephalus, Æſculapius, Melanion, Neſtor, Am- 
phiaraus, 


He inhabited a grotto or cave in the 


Chiron, 
Chironia. 


CHI. 
phiarans, Peleus, Telamon, Meleager, Theſcus, Hip- 
politus, Palamedes, Ulyfles, Mneſthens, Diomedes, 


w—— Caitor and Pollux, Machaon and Podalirius, Autilo— 


Linus was the muſic-maſter of this hero. 


Chiron more particularly. 


chus, Aneas, aud Achilles. From this catalogue it 
appears, that Chiron frequently inſtructed both fathers 
and ſons ; and Xenophon has given a ſhort eulogium on 
each, which may be read in his works, and which re- 
dounds to the honoar of the preceptor. The Greek 
hiſtorian, however, has omitted naming ſeveral of his 


ſcholars, ſuch as Bacchus, Phoenix, Cocytus, Aryſtæus, 


Jaſon, and his ſon Medeus, Ajax, and Protehilaus, 
Of theſe we ſhall only take notice of ſuch as intereſt 
It is pretended that the 
Grecian Bacchus was the favourite ſcholar of the Cen- 
taur; and that he learned of this maſter the revels, 
orgies, bacchanalia, and other ceremonies of his wor- 
ſhip. According 10 Plutarch, it was likewiſe at the 
ſchool of Chiron that Hercules ftadied muſic, medi— 
cine, and juſtice; though Diodorus Siculus tells us, that 


all the heroes, who have been diſciples of this Centaur, 
no one reflected ſo much honour upon him as Achilles, 
whoſe renown he in ſome meaſure ſhared; and to 


whoſe education he in a particular manner attended, 


being his grandfather by the mother's ide. Apollo- 


a bridle to the impetuoſity of his temper. One of 
the beſt remains of antique painting now exiſting, 1s 
a picture upon this ſubject, dug out of the ruins of 
Herculaneum, in which Chiron is teaching the young 
Achilles to play on the lyre. | 
loſophic mulician was occaſioned, at an extreme old 
age, by an accidental wound in the knee with a poi- 


ſoned arrow, ſhot by his ſcholar Hercules, at another, 


He was placed after his death by Muſzus among the 


_ conſtellations, through reſpect for bis viriues, and in 


* Chroncl, 
p. 151. 


gratitude for the great ſervices which he had render- 
ed the people of Greece. Sir Iſaac Newton ſays “, 
in proof of the conſtellations being formed by Chiron 
and Muſæus for the uſe and honour of the Argonauts, 
that nothing later than the expedition was delineated 
on the ſphere; according to the ſame author, Chiron 
lived till after the Argonautic expedition, in which he 
had two grandſons, The ancients have not failed to 


attribute to him ſeveral writings; among which, ac- 


cording to Suidas, are precepts, wrofiyras, in verſe, 


compoſed for the uſe of Achilles, and a medicinal 


treatiſe on the diſeaſes incident to horſes and other qua- 
drupeds, irrerTpyo; the lexicographer even pretends, 
that it is from this work the Centaur derived his name. 
Fabricius gives a liſt of the works attributed to Chi- 


ron, and diſcuſſes the claims which have been made 


for others to the ſame writings; and in vol. xiii. he 
gives him a diſtinguiſhed plase in his catalogue of an- 


cient phyſicians, | | 

CHIRONIA, in botany: A genus of the monogy- 
nia order, belonging to the pentandria claſs of plants; 
and in the natural method ranking under the 20th 
order, Rotacex, The corolla is wheel-ſhaped; the 


piſti! declining downwards; the ſtamina placed in 


the twwbe of the corolla; the antheræ in their laſt 


ſtage ſpiral; the ſeed-caſe bilocular. There are eight 


Vor. IV. 


l 


But among 


orders. 


CHIRURGEON, or Su RGE OR. 
The death of this phi- 


CH 1 


ſpecies, of which the fruteſcens is the moſt remarkable. Chiron- 7 


It is a native of the cape of Good Hope. The root 
is fibrous, and ſpreads near the ſurface of the ground, 
The ſtalks are round, and inclining to be ligneous, 
but are of a very ſoft texture; theſe riſe from two to 
three feet high, ſending out ſeveral branches which 


grow erect, and are garniſhed with ſucculent leaves an 


inch or more in length, and about an eighth of an inch 
in breadth, At the end of cach ſhoot the flowers are 
produced, which are tubulous, and ſpread open at the 
top; they are of a bright red colour; and when there 
arc a large number of flowers open on the ſame plant, 
they make a fine appearance, The flowers are pro- 
duced from June to autumn; and the ſeeds ripen in Oc- 


tober. The plants are propagated by ſeeds, u hich mult 


be ſown in pots filled with light ſandy earth, and 
plunged in a moderate hot-bed. In ſummer they may 
be inured io the open air; but muſt always be ſheltered 
in winter, | 
CHIRONOMY, in antiquity, the art of repreſent- 
ing any paſt tranſaction by the geſtures of the body, 
more eſpecially by the motions of the hands: this made 
a part of liberal education; it had the approbation of 
Socrates, and was ranked by Plato among the political 


virtues, 
dorus tells us, that the ſtudy of muſic employed a con- - 
ſiderable part of the time which he beſtowed upon his 
young pupil, as an incitement to virtuous actions, and 


CHIROTONY, among eccleſiaſtical writers, de- 
notes the impoſition of hands uſed in conferring prieſtly 
However, it is proper to remark, that chi- 
rotony was a method of electing magiſtrates by hold- 
in up the hands, | | | | 

See SURGEON. 

CHIRURGERY. Sce SURGERY, 

CHISLEY-1LaND, in agriculture, a ſoil of a middle 


nature between ſandy and clayey land, with a large 


admixture of pebbles, 


CHISON, K1s0N, or K1ss0N, (Judges iv. and v.), 


a river of Galilee; ſaid toriſe in mount Tabor, to run 
by the town of Naim, and to fall into the Mediterra- 
nean between mount Carmel and Ptolemais, 1 Kings 
xvili. 40. | | 


CHISSEL, or CRISETL, an inſtrument much uſed in 


ſculpture, maſonry, joinery, carpentry, &c. 


There are chiſſels of different kinds; though their 
chief difference lies in their different ſize and ſtrength, 
as being all made of ſteel well ſharpened and tempered: 
but they have different names, according to the diffe- 
rent uſes to which they are applied. The chiſſels uſed 
in carpentry and joinery are, 1. The ſormer; which 
is uſed firſt of all before the paring-chiſſel, and juſt 
after the work is ſcribed, 2. The paring-chiſſel; 
which has a fine ſmooth edge, and is uſed to pare off 
or ſmooth the irregularities which the former makes, 
This is not ſtruck with a mallet as the former is, but 
is preſſed with the ſhoulder of the workman. 3. Skew- 


former: this is uſed for ee, acute angles with the 


point or corner of its narrow edge, 4. The mortiſe- 
chiffel ; which is narrow, but very thick and ſtrong, 
to endure hard blows, and it is cut to a very broad ba- 
ſil. Its uſe is io cut deep ſquare holes in the wood 


for mortiſes. 5. The gouge, which is a chiſſel with 


a round edge; one ſide whereof ſerves to prepare the 
way for au augre, and the other to cut ſuch wood as 
is to be rounded, hollowed, &c. 6. Socket-chiſſels, 


Which are chiefly uſed by carpenters, &c. have their 
4 T | Mank 
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Chiſſol. 
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= 
Chiralty. 
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Theſes chifſlels arc diſtinguiſhed, according to the 
breadth of the blade, into halſ-inch chillels, three 
quarters of an inch chiſſels, &c. 7. Ripping-chiſlcls; 
which is a ſocket-chifiel of an inch broad, having a 
blunt edge, with no baſil 19 it. 
rear two pieces of wood alunder, by forcing in the 
biunt edge between them, 

CHITON, in Zoology, a genus of the order of ver- 
mes teltaccæ. The name chiton is from yiren, Lorica, 
4 coat of mail. The fill is plated, and conſiſts of 
many parts lying upon each other tranſverſcly: the in- 
habitant is a ſpecies of the DoRIs. They are com- 
mon on the ſhores of Scarborough, Aberdeen, and 
Lochbroom. Sce ſcveral ſpecics repreſented of their 
natural ze on Plate CXXXVIII. | | 

CHITTIM (anc. geog.), according to Le Clerc, 
Calmet, and others, was the fame with Macedonia, 
peopled by Kittim the ſon of Javan and grand:on of 
Noah. | | 

CHIT TRICK's MEDICINE 
This medicine was ſome years ago kept as a ſecret, and 
had great reputation as a lithontriptic, which indeed in 
many caſes it ſeems to deſerve, It was diſcovered by 
Dr Blackrie, to be no other than ſoap-lye; and the 
following receipt for uſing it was procured by General 
Dunbar: “ Take one tca-ſpoonful of the ſtrongeſt 
ſoap-lye, mixed in two table-ſpoonfuls of ſweet milk, 
an hour before breakfaſt and at going to bed. Be- 


fore you take the medicine, take a ſup of pure milk, 


I 
Definition; 


| 2 
Difficulty 
of tracing 
the origin 
of chivalry. 


and immediately after you have ſwallowed the medi- 


cine take another, If you find this agrees with you 


for two or three days, yon may add half as much more 
to the doſe,” + | 


CHIVALRY, (from cheval, © a horſe);” an ab- 


ſtra& term, uſed to expreſs the peculizr privileges, ob- 
ligations, and turn of mind, with all the other diſtin- 


guiſhing characteriſtics of that order of men who flou- 


riſhed in Europe in the dark ages, during the vigour 
of the feudal ſyſtems of government, under the name 
of Knights, or Knights Errant. 

To aſcertain the period at which the order ſprung 
up, and the circumſtances to which its origin was ow- 
ing, is no caſy taſk, In the hiſtory of ſocicty, ſuch 
a multiplicity of collateral facts appear interwoven 


together, and cauſes and effects run into each other 


by a gradation ſo imperceptible; that it is exceedingly 
diſicult, even for the niceſt eye, to diſcern cauſes 
from their immediate effects, or to diſtinguiſh to 
which among a number of collateral circumſtances the 
origin of any particular event is to be referred. The 
age to which we muſt look for the origin of chivalry 
was ſingularly rude and illiterate. Even the principal 
events of that period, emigrations, wars, and the eſta- 
bliſkment of ſyſtems of laws and forms of government, 


have been but imperfectly, and in many Inſtances un- 


faithfully, recorded. But the tranſactions which took 


place in the ordinary courſe of civil and domeſtic life, 


and which, though leſs ſtriking, muſt have always pre- 


pared the way for the more remarkable events, have 


been generally thought unworthy of tranſmiſſion to 
poſterity, and have very ſeldom found au hiſtorian, 


Add to theſe difficulties which oppoſe our reſearches 
on this ſobject, that the nations of Europe were in 
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Chiton ſhank made with a hollow ſocket at top, to receive a 
| lirong wooden ſprig, fiited into it unh a ſhoulder, 


Its uſe is to rip or 


FOR THE STONE, 
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that age a mixed multiiude, conſiſting of the aboriginal cp 


inhabitants, Who, thongh either fubdued by the Ro. 
man arms, or at lcaſt compeiled to retire io the woods 
and mountains, till obſtinately retained their primi- 


tive Manners and cuſtoms; Roman colonics, and ſuch 


of the original inhabitants of the countries in which 
theſe were eſtabliſhed, as bad yielded not enly io the 
arms of the Romans, but alſo to the influence of their 
laws, arts, and manners; and the barbarians, who 
procceding from the northern regions of Alia and 


Europe, the wilds of Scythia and Germany, diſſolved 


the tabric of the Roman empire, and made themſclycs 
lords of Europe. Amid this confuſion of nations, in— 
ſtitutions and cuſtoms, it becomes almolt impolithle to 
trace any regular ſcries of cauſes and effeëts. 

Let as the hiſtory of that period is not entirely un- 


known to us, and the obſcure and imperfect records 


in which it is preſerved, while they commemorate the 
more rematkable events, throw a taint light on the 
cuſtoms, manners, and ordinary tranſactions of the 
age; we can at lealt collect ſome circumſtances, which, 
if they did not of themſelves give riſe to the iuſtitu— 
tion of chivalry, muſt certainly have co-operated with 
others to that end. We may eve be allowed, if we 
proceed with due diffidence and caution, to deduce, 


from a conſideration of the cffect, ſome inferences 


concerning the cauſe; from thoſe particulars of its 
hiſtory which are known to us, we may venture to 
carry imagination backwards, under a proper re— 
ſtraint, to thoſe, which are hid under the durkneſs of 
a rude and illiterate ape. | 


. * . * 3 
Diſtinction of ranks appear to be eſſentially neceſ. Diſtin&inn 
Even in the ſim- of ranksan 


ſary to the exiſtence of civil order, 


ivalry, 
— 


pleſt and rudeſt ſocial eſtabliſhments, we find not eſſential 


merely the natural diſtinctions of weak and ſtrong, 
young and old, parent and child, huſband and wife; 
theſe are always accompanied with others which owe 


their inſtitution to the invention of man, and the con- 


ſent, either tacit or formal, of the ſociety among 
whom they prevail. In peace and in war, ſuch di- 
ſtinctions are equally neceſſary: they conſtitute an 
eſſential and important part of the mechaniſm of ſo- 
ciety. 


part of th 
n. cchaniſa 


of ſociety, 
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One of the earlieſt artificial diſtinctions introduced The car) 
pre-cmi- 
nence of 


among mankind, is that which ſeparates the bold and 


ſkilful warrior from thoſe whoſe feebleneſs of body and 


mind renders them unable to excel in dexterity, ſtra- 
tagem, or valour. 


order, this diſtinction is more remarkably eminent than 


in any other ftate of ſociety. The ferocity of the 


the milit2 + 


ry Characs 


Among rude nations, who are but ter. 
imperfectly acquainted with the advantages of ſocial 


human character in ſuch a period produces almoſt con- 


tinual hoſtilities among neighbouring tribes: the ele- | 


ments of nature, and the brute inhabitants of the fo- 
reſt, are not yet reduced to be ſubſervient to the will 
of man; and theſe, with other concomitant circum - 
ſtance, render the warrior, who is equally diſtinguiſh- 
ed by cunning and valour, more uſeful and reſpectable 
than any other character. | 


5 
On the ſame principles, as the boundaries of ſociety Subordi- 
nate di- 
ſtinction: 


are enlarged, and its form becomes more complex, the 
claſſes into which it is already diſtingaiſhed are again 
ſubdivided. The invention of arts, and the acquiſi— 


tion of property, are the chief cauſes of theſe new di- into ſocictſ. 


ſtinctions which now ariſe among the orders of ſociety ; 
| and 


of rank in- 


troduced 
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and they extend their influence cqually through the 
Difference of armour, and different 
modes of military diſcipline, produce diſtinction of or- 
ders among thoſe who practiſe the arts of war; while 
other circumſtances, originating from the ſame gene- 
ral cauſes, occaſion ſimilar changes to take place amid 
the ſcenes of peace. I 

None of the ncw diſtinctions which are introduced 
among men,, with reſpect to the diſcipline and con- 
duct of war, in conſequence of the acquiſition of pro- 
perty and the invention of arts, is more remarkable 
than that occaſioned by the uſe of horſes in military 
expeditions, and the training of them to the evolu- 
tions of the military art. Fire- arms, it is true, give 
to thoſe who are acquainted with them a greater ſu- 
periority over thoſe to whom their uſe is unknown 
tan what the horſeman poſſeſſes over him who fights 
on foot. But the aſe of fire-arms is of ſach import- 
ance in war, and the expence attending it ſo inconſi— 
derable, that wherever theſe have been introduced, 


they have ſeldom been confined to one particular order 


in an army; and therefore they produce indeed a re- 
markable, though tranſient, diſtinction among diffe- 
rent nations; but eſtabliſh no permanent diſtinctions 
in the armies of any one nation. But to maintain a 
horſe, to equip him with coſtly furniture, to manage 
him with dexterity and vigour, are circumſtances which 


have jnvariably produced a ſtanding and conſpicuous 


diſtinction among the military order, wherever bodies 
of cavalry have been formed, 
who, though they became at length a body of uſurers 
and farmers-gencral, were originally the only body of 


cavalry employed by the ſtate, occupied a reſpectable 


rank between the ſenators and the plebeians; and the 
elegance and humanity of their manners were ſuitable 
to their rank. In ancient Greece, and in the cele— 
brated monarchies of Aſia, the ſame diſtinction prevail- 
ed at a ſimilar period. | 

Since the circumſtances and principles on which 


diſtinctions this diſtinction depends are not ſuch as muſt be con- 


among the 
ancient 
crmans. 


fined in their influence to one particular nation, or one 
region of the globe, we may hope to trace their ef- 


fects among the ſavage warriors of Scythia and Ger- 
many, as well as among the Greeks or Romans, 


From the valuable treatiſe of Tacitus de moribus Cer- 
manorum, we learn, that among the German warriors 
a diſtinction ſomewhat of this nature dd actually ſub- 
fiſt; not ſo much indeed a diſtinction between the war- 


rior who fought on horſeback and thoſe who fought on 


foot, as between thoſe whom vigour of body and e- 
nergy of mind enabled to brave all the dangers of 


war, and ſuch as, from the imbecility of yourh, the. 
infirmities of age, or the natural inferiority of their 


mental and bodily powers, were unequal to ſcenes of 
hardſhip and deeds of valour. The youth was not per- 
mitted to take arms and join his warlike countrymen 
in their military expeditions Whenever he himſelf 
thought proper. There was a certain age before which 
he could not be inveſted with armour. When he had 
attained that period, if not found deficient in ſtrength, 
activity, or courage, he was formally honoured with 
the ſhicld and the lance, called to the duties, and ad- 
mitted to all the privileges, of a warrior, 

Another fact worthy of notice reſpecting the man- 


ue rs of the barbarians of Germany before they eſta- 


t 


The Roman eguites, 


C111 

bliſhed themſclves in the cultivated provinces of the 
Roman empire is, that their women, contrary to what 
we find among many other rude nations, were treated 


with an bigh degree of reſpect. They did not gene- 
rally vie with the men in deeds of valuur, but they bility of the 


animated them by their exhortations to diſtingu th 
themſclves in the field; and virpins eſpecially were 
conlidered with a ſacred veneration, as endowed with 


_ prophetic powers, capable to foreſce events hid in the 


womb of futurity, and cven to influence the will of the 
deities. Hence, though domeſtic duties were their 
peculiar province, yet they were not harſhly treated 
nor confined to a ſtate of ſlavery. There appears in- 
deed a ſtriking analopy between the condition of the 
women amony the rude ſoldiers of Sparta and the rank 
which they occupied among the warlike cantons of 
Germany. Perhaps, indecd, the German were lil! 
more honourable than the Spartan women ; as they 
were taught to wield the magic weapons of ſuperſti— 


Chivairy, 
— — 


Won a 
ReſpeAa- 


Women a- 
mong the 
Cermaus. 


tion, which in Greece were appropriated to the prieſts, 


It appears, therefore, that, in the foreſls of Ger- 
many at leaſt, if not in the more northern regions of 
Alia and Europe, the conquerors of the Roman em- 
pire, before they penetrated into its provinces, treated 
their women with a degree of reſpect unknown to moſt 
of the nations of antiquity ; that the character of the 
warrior was likewiſe highly honourable, being under- 
ſtood to unite all thoſe qualitics which were in the bigh- 


eſt eſtimation ; and that it was only at a particular age, 


and with certain forms, that the youth were admitted 


to bear arms. | 
When thoſe nations ſallied from their deſerts and 


foreſts, over-ran the Roman empire, and eſtabliſhed 
_ themſelves in its provinces, the change which took 


place on their circumſtances was remarkable; and by 
a natural influence, it could not but produce an equally 
remarkable change on their habits, cuſtoms, and man- 
ners. The great outlines might ſtill remain; but 
they could not now fail to be filled up in a differem 
manner, Here, however, the records of hiſtory are 
peculiarly imperfect, We have no Cæſar or Tacitus 
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valry. 


to ſupply facts or direct our reaſonings ; the Gothic 


nations had not yet learned to read and write; and 


the Romans were ſo depreſſed under the ſenſe of their 


own miſcries, as to be negligent of the changes which 
happened around them.“ 
hiſtory begins again to dawn, we find that the leading 
features of the barbarian character were not effaced, but 
only modified in a particular manner, in conſequence of 
their mixing among a more poliſhed people, becoming 
acquainted with the luxuries of life, and acquiring ex- 
tenlive power and property. e | 

Thoſe who fought on horſeback now began to be diſ- 
tinguiſhed with peculiar honours, The manners of 
the warrior too were become more cultivated, and iis 
ſpirit more humane, Leiſure and opulence, with the 


But as ſoon as the light of 


influence of a poliſhed people, even though in a ſlate. 


of livery, taught thoſe barbarians to aſpire aſter more 
refined pleaſures and more ſplendid amuſements than 
tholc which they had been before ſatisfied with, The 
influence of chriſtianity too, which, though groſsiy cor- 
rupted, was ſtill favourable to the locii] happineſs of 
mankind, concurred to polith their manners and <xalt 
their character. Hence, in the end of the tenth 
and in the beginning ot the eleventh century, we ſee 
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turity, 
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knight-errantry, with that romantic gallantry, picty, 
and homanity, by which it was principally diſtinguiſh- 
ed, make its appearance. At the court of every 
prince, count, or baron, jouſts and tournaments be- 
came the favourite amuſements. At theſe entertain- 
ments, ſkill! in arms, devotion to the fair, and gene- 
rons courteſy, were all at once cultivated. About this 
period began the cruſades; and theſe, to which alone 
ſome have referred the origin of chivalry, though they 
could not give riſe to what was already in exiſtence, 
yet moulded the form and directed the ſpirit of the in- 
ſtitution in ſuch a manner, as to raiſe it, by a rapid pro- 
gour and ma- 
Its character, as it appeared when fully form- 
ed, is well deſcribed by an cloquent hiſtorian in the 
following manner: 

„Between the age of Charlemagne and that of the 
cruſades, a revolution had taken place among the Spa- 
niards, the Normans, and the French, which was gra- 
dually extended to the reſt of Europe. The ſervice 
of the infantry was degraded to the plebeians; the ca- 
valry formed the ſtrength of the armies, and the ho- 
nourable name of Miles, or ſoldier, was confined to the 
gentlemen who ſerved on horſeback, and were inveſted 
with the character of Knighthood. The dukes and 
counts, who had uſurped the rights of ſovereignty, 


divided the provinces among their faithful barons: 


the barons diſtributed among their vaſlals the fiefs or 
benefices of their juriſdiction ; and theſe military te- 
nants, the peers of each other and of their lord, com- 


poſed the noble or equeſtrian order, which diſdained 


10 conceive the peaſant or burgher as of the ſame ſpe- 
cies with themſelves. The dignity of their birth was 
preſerved by pure and equal alliances; their ſons alone 


who could produce four quarters or lines of anceſtry, 


without ſpot or reproach, might legally pretend to 
the honour of knighthood ; but a valiant plebeian was 
ſometimes enriched and ennobled by the ſword, and 
became the father of a new race. A ſingle knight 


could impart, according to his judgment, the charac- 


ter which he received; and the warlike ſovereigns of 
Europe derived more glory from this perſonal diſtinc- 
tion than from the luſtre of their diadem. This cere- 


mony was in its origin ſimple and profane; the candi- 


date, after ſome previous trial, was inveſted with his 
ſword and ſpurs; and his cheek and ſhonlder were 
touched with a ſlight blow as the emblem of the laſt af- 
front which it was lawful for him to endure. But ſuper- 


ſtition mingled in every public and private action of 


life: In the holy wars, it ſanctified the profeſſion of 
arms; and the order of chivalry was aſſimilated in its 
rights and privileges to the ſacred orders of prieſthood. 


The bath and white garment of the novice, were an 


indecent copy of the regeneration of baptiſm : his 
ſword, which he offered on the altar, was bleſſed 
by the miniſters of religion; his ſolemn reception 
was preceded by faſts and vipils; and he was created a 
knight in the name of God, of St George, and of St 
Michael the archangel. He ſwore to accompliſh 
the duties of his profeſſion; and education, example, 
and the public opinion, were the inviolable guardians 
of his oath, As the champion of God andthe ladies, 


he devoted himſelf to ſpeak the truth; to maintain 
the right; to protect the diſtreſſed ; to practiſe cour- 
4%, a virtue leſs familiar to the ancients; to purſue 


3 
the infidels ; to deſpiſe the allurements of eaſe and Chivalry. 
ſafety; and to vindicate 11 crery perilous ad venture 
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the honour of his character. The abuſe of the ſame 
ſpirit provoked the illiterate knight to diſdain the arts 
of induſtry and peace; to eſteem himſelf the ſole judge 
and avenger of his own injuries; and proudly to ne- 
glect the laws of civil ſociety and military diſcipline. 
Yet the benefits of this inſtitution, to refine the tem- 
per of barbarians, and to infuſe ſome principles, of 
faith, juſtice, and humanity, were ſtrongly felt, and 
have been often obſerved. The aſperity of national 
prejudice was ſoftened; and the community of re- 
ligion and arms ſpread a ſimilar colour and generous 
emulation over the face of Chriſtendom. Abroad, in 
cnterpriſe and pilgrimage ; at home, in martial exer- 
ciſe, the warriors of every country were perpetually 
aſlociated ; and impartial taſte mult prefer a Gothic 
tonrnament to the Olympic games of claſſic antiquity. 
Inſtead of the naked ſpectacles which corrupted the 


manners of the Greeks, and baniſhed from the ſtadium 


the virgins and matrons, the pompous decoration of 
the liſts was crowned with the preſence of chaſte and 
high-born beauty, from whoſe hands the conqueror 
received the prize of his dexterity and courage. The 
ſKill and ſtrength that were exerted in wreſtling and 
boxing, bear a diſtant and doubtful relation to the 
merit of a ſoldier; but the tournaments, as they were 

invented in France, and eagerly adopted both in the 


caſt and weſt, preſented a lively image of the buſineſs 


of the field. The ſingle combats, the general ſkirmiih, 
the defence of a paſs or caſtle, were rehearſed as in 


actual ſervice; and the conteſt, both in real and mi- 


mic war, was decided by the ſuperior management of 


the horſe and lance. The lance was the proper and 


peculiar weapon of the knight: his horſe was of a 
large and heavy breed ; but his charger, till he was 
rouſed by the approaching danger, was uſually led by 
an attendant, and he quietly rode a pad or palfrey 
of a more ealy peace. His helmet and ſword, his 
greaves and buckler, it would be ſuperfluons to de- 
ſcribe; bnt I may remark, that at the period of the 


cruſades, the armour was leſs ponderous than in latter 


times; and that, inſtead of a maſſy cuiraſs, his breaſt 
was defended by an hauberk or coat of mail. When 


their long lances were fixed in the reſt, the warriors 


furiouſly ſpurred their horſes againſt the foe; and the 
light cavalry of the Turks and Arabs could ſeldom 
ſtand againſt the direct and impetuous weight of their 
charge. Each knight was attended to the field by 
his faithful ſquire, a youth of «equal birth and ſimilar 
hopes; he was followed by his archers and men at 
arms; and four, or five, or ſix ſoldiers, were computed 
as the ſurniture of a complete /ance. In the expedi- 
tions to the neighbouring kingdoms or the Holy Land, 
the duties of the fendal tenure no longer ſubſiſted; 
the voluntary tervice of the knights and their followers 
was either prompted by zeal or attachment, or pur- 
chaſed with rewards and promiſes; and the numbers of 
each ſquadron were meaſured by the power, the wealth, 
and the fame of each independent chicftain, They 
were diſtinguiſned by his banner, his armorial coat, 
and his cry of war; and the moſt ancient families of 
Europe muſt ſeek in theſe atchicvements the origin and 
proof of their nobility.” | 
The reſpeQable author of the Letters on Chivalry 
| and 


Chivalry - 
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and Romance, traces, with great ingennity and erudi- 
tion, a ſtrong reſemblance between the manners of 


the age of chivalry and thoſe of the old heroic ages de- 
lincated by Homer. 


The reſem- There is, ſays he, a remarkable correſpondence be- 


blance be- 
tween he- 
roic and 
Gothic 


tween the manners of the old heroic times, as painted by 
their great romancer Homer, and thoſe which are re- 
preſented to us in the modern books of knight-errantry. 
A fact of which no good account can be given, but by 
another not leſs certain; that the political ſtates of 


Greece, in the earlicſt periods of its ſtory, was ſimi- 


| Guthic. 


caſtle. 


dragons, and ſerpents. 


lar in many reſpects to that of Europe, as broken by 
the feudal ſyſtem into an infinite number of petty in— 
dependent governments. 

Some obvious circumſtances of agreement between the 
heroic and Gothic manners may be worth putting down, 

1. The military enthuſiaſm of the barons is but of a 
picce with the fanaticiſm of the heroes. Hence the 
fame particularity of deſcription in the accounts of 
battles, wounds, deaths, in the Greck poet as in the 
Gothic romancers. Hence that minute curioſity in the 
diſplay of their dreſſes, arms, accoutrements. The 
minds of all men being occupied with warhke images 
and ideas, were much gratified by thoſe details, which 
appear cold and unaffecting to modern readers. 

We hear much of knights-errant encountering giants 
and quelling ſavages in books of chivelry. Theſe gi- 
ants were oppreſſive feudal fords; and every lord was 
to be met with, like the giant, in his ſtrong-hold or 
Their dependents of a lower form, who imi- 
tated the violence of their ſuperiors, and had not their 
caſtles but lurking places, were the ſavages of romance. 
The greater lord was called a giant for his power; the 
leſs, a ſ-vage for his brutality. 5 | 7 

2. Another terror of the Gothic ages was monſters, 
Their ſtories were reccived 
in thoſe days for ſeveral reaſons: 1. From the vulgar 
belief of enchantments: 2. From their being reported 
on the faith of eaſtern tradition, by adventurers from 
the Holy Land: 3. In ſtill later times from the ſtrange 


things told and belicved on the diſcovery of the new 


world. | : 

In all theſe reſpects, Greek antiquity reſembles the 
For what arc Homer's Læſtrigon's and Cy- 
clops, but bands of lawleſs ſavages, with each of them 
a giant of enormous fize at their head? And what are 


the Grecian Bacchns, Hercules, and Theſeus, but 


knights-errant, the exact counterparts of Sir Launce- 
lot and Amadis de Gaul! 
3. The oppreſſion with which it was the glory of the 


knights to avenge, were frequently carried on, as we 


are told, by the charms and enchantments of women. 
Theſe charms, we may ſuppolſe, are often metapho- 
rical; as expreſſing only the blandiſhments of the ſex. 
Sometimes they are taken to be real, the ignorance of 
thoſe ages acquieſcing in ſuch conceits. And are not 
theſe ſtories matched by thoſe of Calypſoand Circe, the 


enchantreſſes of the Greek poet! 


4. Robbery and piracy were honourable in both: 
ſo far were they from reflecting any diſcredit on the 
ancient and modern redreſſers of wrongs, What ac- 
count can be given of this, but that, in the feudal 
times, and in the early days of Greece, when govern- 
ment was weak, and unable to redreſs the injuries of 
petty ſovercigns, it would be glorious for private ad- 
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venturers to undertake this work; and, if they could Chivalry. 
accompliſh it in no other way, to pay them in kind by 
downright plunder and rapine ? 

J. Baſtardy was in credit with both. 
extremely watchful oyer the chaſtity of their own wo- 
men; but ſuch as they could ſeize upon in the enemies 


They were 


quarter, were lawful prize. Orif, at any time, they 
tra nſgreſſed in this fort at home, the fault was covered 
by an ingenious fiction. The offspring was reputed di- 
vine. Their greateſt heroes were the fruit of god- 
deiſes approzched by mortals; juſt as we hear of the 
doughtieſt knights being born of fairies. 


6. With the greateſt fierceneſs and ſavageneſs of 


character, the utmoſt generoſity, hoſpitality, and cour- 
teſy, were imputed to the heroic ages. Achilles was at 
once the moſt relentleſs, vindictive, implacable, and 
the friendlieſt of men. We have the very ſame repre- 
ſentation in the Gothic romances, As in thoſe lawleſs 
times, dangers and diſtrefles of all kinds abounded, 
there would be the ſame demand for compaſſion, gen- 
tlencſs, and generous attachment to the unfortunate, 


thoſe eſpecially of their own clan, as of reſentment, 


rape, and animoſity againſt their ene mies. 

7. Again, the martial games celebrated in ancient 
Greece, on great and ſolemn occaſions, had the ſame 
origin and the ſame purpoſe as the tournaments of the 
Gothic warriors. | 

8, Laſtly, the paſſions for adventures ſo natural in 
their ſituation, would be as naturally attended with 
the love of praiſe and glory. Hence the ſame encou- 
ragement, in the old Greek and Gothic times, to pa- 
nezyriſts and poets. In the affairs of religion and gal- 


laniry, indeed, the reſemblance between the hero and 


ihe knight is not ſo ſtriking. But the religions cha- 


racter of the knight was an accident of the times and 


no proper effect of his civil condition. And that his 


_ devotion for the fair ſex ſhould ſo far ſurpaſs that of 


the hero, is a confirmation of the ſyſtem here advan- 


ced, For the conſideration had of the females in the 
fendal conſtitution, will of itſelf account for this defe- 
rence, It made them capable of ſucceeding to fiefs, 
as well as the men. And does not one ſee, on the in- 
ſtant, what reſpe& and dependence this privilege would 
draw upon them ? 

It was of mighty conſcquence who ſhould obtain the 
favour of a rich heireſs. And though, in the ſtrict feu- 
dal times, ſhe was ſuppoſed to be in the power and 
at the diſpoſal of her ſuperior lord, yet this rigid 
ſtate of things did not laſt long. Hence we find ſome 
diſtreſſed damſel was the ſpring and mover of every 
knight's adventure. She was to be reſcued by his 
arms, or won by the fame and admiration of his prow- 


eſs. The plain meaning of all which was this: That 


as, in theſe turbulent times, a protector was neceſſary 


to the weakneſs of the ſex, ſo the courteous and va- 


lorous knight was to approve himſelf qualified for that 
purpoſe. | | 

It may be obſerved, that the two poems of Homer 
were intended to expoſe the miſchiefs and inconve- 
niences ariling from the political ſtate of Old Greece : 
the Iliad, the difſentions that naturally ſpring up a- 
mong independent chiefs; and the Odyſſey the inſo- 
lence of their greater ſubjects, more eſpecially when 
unreſtrained by the preſence of their ſovereign. And 
can any thing more exactly reſemble the condition of 

g the 
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ſcicrate Chriſtian ſtates were perpetually truſtrated, 
or interrupted at leaſt, by the dillentions of their lead- 
ers; and their affairs at home, as perpetually diftrelt- 
ſed and diffordered by the rebellious ufurpaticons of their 
greater vaſſals? Jeruſalem was to the European what 
Troy had been to the Grecian princes, Sce the arti» 
cle KNIGHT. 

CHrvaLlky, in law, is uſed for a tenure of lands 
by knight's ſervice; whereby the Knight was bound 
to perform ſervice in war unto the king, or the meine 
lord of whom he held by that tenure. And chivalry 
was either general or ſpecial; general, when It Was 
only in the feoffinent that the tenant held per ſervi— 
tium militare, without any ſpecification of fergealutry, 
eſcuage; &.; ſpecial, when it was declared particu» 
larly by what kind of knight ſervice the land was held. 

For the better underſtanding of this tenure it hath 
been obſcrycd, that there is no land but is helden me- 
diately or immediately of the crown by ſome ſervice ; 
and therefore all frecholds that are to us and our heirs, 
are called feuda or ſroda, “ fees;“ as proccecing from 
the king tor ſome tmall yearly rent, and the perforim- 
ance of ſuch ſ:rvices as were originally laid upon the 
land at che donation thereof, For as the king gave 
to the great nobles his immediate tenants, large poſ- 
ſeſſions tor ever, to hold of him for this or that ſervice 
or rent; ſo they in time parcelled out to ſuch others 
as they liked the ſame lands for rents and {ervices as 


they thought good: and theſe ſervices were by Liitle- 


tion divided into two kinds, chivalry and ſacage; the 
firſt whereof was martial and military, the other ruſ- 
tical, Chivalry, therefore, was a tenure of ſervice, 


whereby the tenant was obliged to perform ſome noble 


or military office unto his lord: and it was of two 
Kinds, either regal, that is, held only by the king; or 
common, where held of a common perſon. That which 
might be held only of the King was called ſervitium, or 
[ergeantia ; and was again divided into grand and petit 
ſerjeanty. The grand ſerjeanty was where one held 
lands of the king by ſervice, which he ought to do in 
his own perſon ; as to bear the king's banner or ſpear, 
to lead his hoſt, to find men at arms to fight, &. 
Petit ſerjeanty was when a man held lands of the king, 
to yield him annually ſome ſmall thing towards his 
wars, as a ſword, dagger, bow, &c. Chivalry that 
might be holden of a common perſon was termed ſeu- 
tagium, „ eſcuage;“ that is, ſervice of the ſhield; 
which was either uncertain or certain, | 
Eſcuage uncertain, was likewiſe two-fold: firſt, 
where the tenant was bound to follow his lord, going 


in perſon to the king's wars, either himſelf, or ſend- 


ing a ſufficient man in his place, there to be main- 
tained at his expence, ſo long as was agreed upon be- 
tween the lord and his firſt tenant at the granting of 
the fee; and the days of ſuch ſervice ſeem to have 
been rated by the quantity of land ſo holden: as if 
it extended to a whole Knight's fee, then the tenant 
was to follow his lord 40 days; and if but to half a 
knight's fee, then 20 days; if a fourth part, then 
10 days, &c. The other kind of this eſcuage was cal- 
led caſlle ward, where the tenant was obliged, by 
himſelf or ſome other, to defend a caſtle as often as it 
ſhould come to his turn, And theſe were called e/cu- 


702 J 
("uivalry, the fendal times, when, on occaſion of any great en- 
—— tcrpriſc, as that of the cruſades, the deſigns of the con- 
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age uncertain; becauſe it was uncertain how ofien a 
man ſhonld be called to follow his lord to the wars, 
or to de ſend a caltle, and what his charge would be 
therein, | | 
Iſcuage certain, was where the tenure was ſet at a 
certæin ſum of money to be paid in licu of ſuch ſervice ; 


as that a man ſhould pay yearly for every knight's fce 


203. for half a knight's fee 10s. or ſome like rate; 


and this ſervice, becaulc it is drawn to a certain rent, 


groweth to be of a mixed nature, not merely ſocage, 


Chisalry. 
— 


and yet ſocage in effect, being now neither perſonal 


ſervice nor uncertain. The tenure called chivalry had 
othcr conditions annexed to it: but there is a great 
alteration made in theſe things by the Nat. 12. Car. 2. 


c. 24. whereby tenures by Knight's ſcrvice of the king, 


or any other perſon ix capite, &c. and the fruits an; 
conſequences thereof, are taken away and diſcharged ; 
and all tenurcs are to be conſtrued and adjudged to be 
free and common ſocage, &c. 85 

Court of CHIVALRY, a court formerly held before the 
lord high conſtable and earl marſhal of England joint- 
ly, and having both civil and criminal juriſdiction : 
but ſince the attainder of Stafford Duke of Bucking- 
ham under Henry VIII. and the conſequent cx in- 
guiſhment of the office of lord high conſtable, it hath 
uſually, with reſpect to civil matters, been heard be- 
fore the earl marſhal only. This court, by ſtat. 13. 
Rich. II. c. 2. hath cognizance of contracts and other 
matters touching deeds of arms and war, as well out of 
the realm as in it. And from its ſentences lies an im- 
mediate appeal to the king in perſon, This court was 


in great reputation in the times of pure chivalry ; and 


afterwards during the Engliſh connections with the 
continent, by the territories which their princes held 
in France: but it is now grown almoſt entirely out 


of uſe, on aecount of the feeblencſs of its juriſdiction, 
and want of power io enforce its judgments; as it 
can neither fine nor impriſon, not being a court of 


record, | 
1. The civil juriſdiction of this court of chivalry 
is principally in two points; the redreſſing injuries of 


honour, and correcting encroachments in matters of 


coat armour, precedency, and other diſtinctions, of fa- 
milies. As a court of honour, it is to give ſatisfac— 
tion to all ſuch. as are agprieved in that point; a 
point of a nature ſo nice and delicate, that its wrongs 
and injuries eſcape the notice of the common law, 
and yet are fit to be redreſſed ſomewhere, Such, for 
inſtance, as calling a man a coward, or giving him 
the lie; for which, as they are productive of no imme- 
diate damage to his perſon or property, no action will 
lie in the courts at Weſtminſter: and yet they are 
ſuch injuries as will prompt every man of ſpirit to 
demand ſome honourable amends; which by the an— 
cient law of the land, was given in the court of chi— 
valry. But modern reſolutions have determined; that 
how much ſoever a juriſdiction may be expedient, yet 
no action for words will at preſent lie therein. And 
it hath always been moſt clearly holden, that as this 
court cannot meddle with any thing determinable by 
common law, it therefore can give no pecuniary ſa- 
tisfaftion or damages; in as much as the quantity and 
determination thereof is ever of common law cog- 
nizance. And therefore this court of chivalry can at 
molt order reparation in point of honour; as, to 
| 9 = 2 
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compel the defendant mendacium ſibi ipſi impenere, or 
to take the lic that he has given upon himſelf, or 
to make ſuch other ſubmiſſion as the laws of honour 
may require, As to the other point of its civil juriſ- 
diction, the redreſſing of uſurpations and encroach- 
ments in matters of heraldry and coat-armour ; it 15 
the buſineſs of this court, according to Sir Matthew 
Hale, to adjuſt the rights and armorial enſigns, bear- 
ings, creſts, ſupporters, pennons, &e. ; and alſo rights 
of places, precedence, where the King's patent or 
act of parliament, which cannot be over-ruled, by this 
have not alre4dy determined it. The pro- 
ceedings of this court are by petition in a ſummary 
way: and the trial not by a jury of twelve men, but 


by witneſſes, or by combat. But as it cannot impri- 


fo ample, that when the chief juſtice Finenx was aſked 


ſon, not being a court of record; and as, by the reſo- 
lutions of the ſuperior courts, it is now confined to fo 
narrow and reſtrained a juriſdiction ; it has fallen into 
contempt. The marſhalting of coat-armour, which 
was formerly the pride and ſtudy of all the beſt fa- 
milies in the kingdom, is now greatly diſregarded ; 
and has fallen into the hands of certain officers and at- 
tendants upon this court, called hera/d;, who conſider 
it only as a matter of lucre, and not of juſtice : where- 
by ſuch falſity and confuſion have crept into their re- 
cords (which ought to be the ſtanding evidence of fa- 
milies, deſcents, and coat armour), that thongh for- 
merly ſome credit has been paid to their teſtimony, 
now, even their common ſeal will not be received as 
evidence in any court of juſtice in the kingdom. But 


their original viſitation books, compiled when pro- 


greſſes were ſolemnly and regularly made into every 
part of the kingdom, to inquire into the ſtate of fami- 


lies, and to. regiſter ſuch marriages and deſcents as 


were verified to them upon oath, are allowed to be 
good evidence of pedigrees, 

2. As a criminal court, when held before the lord 
high conſtable of England jointly with the earl mar- 
mal, it had juriſdiction over pleas of life and mem- 
ber, ariſing in matters of arms and deeds of war, as 
well out of the realm as within it. But the criminal 
as well as civil part of its authority is fallen into en- 
tire diſuſe: there having been no permanent high 
conſtable of England (but only pro hac vice, at coro- 


nations and the like), ſince the attainder and execu- 


tion of Stafford Dake of Buckingham, in the 13h year 
of Henry VIII.; the authority and charge, both in 
war and peace being deemed too ample for a ſubject; 


by King Henry VIII. how far they extended! he de- 
clined anſwering ; and ſaid, the deciſion of that queſ- 


tion belonged to the law of arms, and not toahe law 


of England. | 
CHIVES, in botany, are ſlender: thread-like ſub- 
ſtances, generally placed within the bloſſom, and ſur- 
rounding the PoInTars. They are formed of the 
woody ſubſtance of the plant. | 
CHIUM MARMOR, in the natural hiſtory of the an- 
cients, the name of a black marble, called alſo the 
lapis op ſidianus. It is very hard, and of a fine black; 
and, beſide the many uſes which the ancients put it to, 
is well known among our zoldſmiths by the name of 
the touchſtune; molt of them being ſurniſhed with 
nothing better for this purpoſe than a piece of this: 
though the baſaltes, which might be had plentifully 
| 3 


„ 


enough, is greatly preferable for thoſe uſes; any black Chium 


_ worthip them.“ 


the ancients over the tunica, 
tricians, and was the ſame in the time of war that the 
toga was in the time of peace. 


is cacao. 


CH --1- 


marble, however, that is tolerably hard, will do. 


* — 1 . II 
There is a very fine and elegantly {mooth marble, of C ocolate 


a compact texture, and fine gloſſy black, but ſhowing 
no glittering particles when treſh broken, as molt of 
the black marbles do. It is extremely hard, and cuts 


with difficulty, but is capable of the higheſt poliſh of a- 


ny marble. The ancients had it from Ethiopia and the 
iſland of Chios; we have it from Italy. 

Cb Vinum, Chian Wine, or wine of the growth 
of the ifland of Chios, now Scio, is commended by 
Dioſcorides as aftording good nouriſhment, fit to drink, 
leſs diſpoſed to intoxicate, endued With the virtue of. 
reſtraining, defluxions, and a proper ingredient in oph- 
thalmic medicines, Hence Scribonius Largus directs 
the dry ingredients in collyria for the eyes to be 
made up with Chian wine. „ | 

CHIUN, or Caxvan, in Hebrew antiquity. We 
meet with this word in the prophet Amos, cited in the 
Acts of the Apoſtles, St Luke reads the paſſage 
thus: “ Ye took up the tabernacle of Moloch, and the. 
ſtar of your god Remphan, figures which ye made to 
The import of the Hebrew is as fol- 
lows: © Ye have borne the tabernacle of your kings, 
and the pedeſtal (the chiun) of your images, the (tar 
of your gods, which ye made to yourſelves,” The Sep- 
tuagint in all probability read Repham or Revan, in- 
20 of Chiun or Chevan, and took the pedeſtal for a 
god, | 

Some ſay that the Septuagint, who made their tranſ- 
lation in Egypt, changed the word Chiun into that of 
Remphan becauſe they had the ſame ſignification. 
M. Baſnage, in his book intitled Fewi/h Antiquities, 


after having diſcourſed a good deal upon Chion or Rem- 


phan, concludes that Moloch was the ſun, and Chion, 
Chiun, or Remphan, the moon. = 

CHLAM IS, in antiquity, a military habit worn by 
It belonged to the pa- 


This ſort of gown was 
called yicta, from the rich embroidery with figures in 
Phrygian work; and purpurea, becauſe the ground- 
work was purple. The chlamydes of the emperors 
were all purple, adorned with a polden and embroider- 
ed border. _ | | | 
CHLOEIA, in antiquity, a feſtival celebrated at 
Athens in honour of Ceres, io whom, under the name 
Xn, i. e. Graſs, they ſacrificed a ram. 5 
CHLORA, in botany, a genus of the monogynia 


order, belonging to the octandria claſs of plants. The 


calyx is octophyllous, the corolla monopetalons and 
oftofid; the capſule unilocular, bivalved, and poly- 
ſpermous, 

CHLOROSIS, in medicine, a diſcaſe, commonly 
called the green-/ickneſs, incident to young girls. See 
(the Index ſubjoimcd to) MEDICINE, | 

CHOCOLATE, in commerce, a kind of paſte or 
cake prepared of certain ingredients, the baſis of which 
Sec CcAO. 

The Indians, in their firſt making of chocolate, uſed 
to roai! the cacao in earthen pots; and having after- 
wards cleared it of the huſks, and bruiſed it between 
two ſtones, they made it into cakes with their hands, 
The Spaiiizrds improved this method: when the cacao 
is properly roaſted and well cleaned, they pound it in 
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fineneſs; the paſte being ſufficiently ground, is put 
quite hot into tin moulds, in which it congeals in a 
very little time, The form of theſe moulds is arbi- 
trary; the cylindrical ones, holding two or three 
pounds, are the moſt proper; becauſe the bigger the 
cakes are, the longer they will keep. Oblerve, that 
theſe cakes are very liable to take any good or bad 
ſcent, and therefore they muſt be carefully wrapt up in 
paper, and kept in a dry place, Complaints are made, 
that the Spaniards mix with the cacao nuts too great a 
quantity of cloves and cinnamon, beſides other drugs 
without number, as muſk, ambergreaſe, &c, The 
grocers of Paris uſe few or none of theſe ingredients : 
they only chooſe the beſt nats, which are called carac- 
ca, from the place from whence they are brought; 
and with theſe they mix a very ſmall quantity of cin- 
namon, the freſheſt vanilla, and the fineſt ſugar, but 
very ſeldom any cloves. In England, the chocolate is 
made of the ſimple cacao, excepting that ſometimes 
ſagar and ſometimes vanilla is added, 

Chocolate ready made, and cacao paſte, are prohi- 
bited to be imported into Britain from beyond the ſcas. 
If made and fold in Great Britain, it pays inland duty 
15. 6d, per Ib. avoirdupoiſe: it mult be incloſed in 
papers containing one pound each, and produced at 
the exciſe-office to be ſtamped, Upon three days 
notice given to the officer of cxciſe, private familics 
may make chocolate for their own uſe, provided no 
leſs than half an hundred weight of nuts be made at 
one time, 


The chocolate made in Portugal and Spain is not 


near ſo well prepared as the Engliſh, depending per- 
haps on the machine employed there, v/z. the double 
cylinder, which ſeems very well calculated for exact 
triture, If perfectly prepared, no oil appears on the 
ſolution. London chocolate gives up no oil like the 
foreign; and it alſo may, in ſome meaſure, depend on 
the thickneſs of the preparation. The ſolution re- 
quires more care than is commonly imagined, It is 
proper to break it down, and diſſolve it thoroughly in 


cold water by milling it with the chocolate ſtick, If 


heat is applied, it ſhould be done ſlowly : for, if ſud- 
deuly, the heat will not only coagulate it, but ſepa- 
rate the oil; and therefore much boiling after it is 
diſſolved, is hurtful. 
by people of weak ſtomachs; but often rejected for 
want of proper preparation, When properly prepa- 
red, it is ealily diſſolved ; and an excellent food where 
a liquid nutrient vegetable one is required, and is leſs 

flatulent than any of the farinacea. CY 
M Henly, an ingenious clectrician, has lately diſ- 
covered that chocolate, freſh from the mill, as it cools 
in the tin-pans into which it is received, becomes 
ſtrongly electrical; and that it retains this property 
for ſome time after it has been turned out of the pans, 


but ſoon loſes it by handling. The power may be once 
of twice renewed by melting it again in an iron ladle, 


and pouring it into the tin pans as at firſt ; but when 
it becomes dry and powdery, the power is not capable 
of being revived by ſimple melting: but if a ſmall quan- 
tity of olive oil be added, and well mixed with the cho- 
colate in the ladle, its electricity will be completely re- 
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Chocolate. a mortar, to reduce it into a coarſe maſs, which they 
—— afterwards griud on a ſtone till it be of the utmoſt 


choir of the church. 


Chocolate is commonly required 


cCH1 


ſtored by cooling it in the tin-pan as hefore, From Chocolate 


this experiment he conjectures, that there is a great 
affinity between phlogiſton and the electric fluid, if in- 
deed they be not the fame thing. 

CHOCOLATE-Nut Tree. Sec Cacio, 

CHOENIX, xn, an ancient dry meaſure, con- 
taining the 48th part of a medimmnzs, or ſix buſhels, 

CHOERILUS, a tragic poet of Athens about the 
6411 Olympiad. 
13 had obtained the prize.—An hiſtorian of Samos.— 
Two other poets, one of whom was very intimate with 
Herodotns, He wrote a poem on the victory which 
the Athenians had obtained over Xerxes; and on account 
of thexcellence of the compolition he received a piece 


of gold for each verſe from the Athenians. The otber 


was one of Alexander's flatterers and friends. | 
_ CHOERINZA, in antiquity, a kind of ſea-ſhells, 


with which the aiicicnt Grecks uſcd to give their ſuf- 


frage or vote. 


CHOIR, chat part of the church or cathedral where 
choiriſters ling divine ſcrvice; it is ſeparated from the 


chancel where the communion is celebrated, and alſo 


He wrote 150 tragedies, of which 


| 


Chondrop- 


tcrygii. 


from the nave of the church where the people are 


placed: the patron is ſaid to be obliged to repair to the 


but the ancient baluſtrades have ſince been reftored, 
out of a view to the beauty of architecture. | 
CHOIR in nunneries, is a large hall adjoining to the 
body of the church, ſeparated by a grate, where the 
nuns ſing the office, | | 


CHOISI (Francis Timolcon de), dean of the cathe- 
dral of Baycux, and one of the forty of the French 


academy, was born at Paris in 1644. In 1685, he was 
ſent with the chevalicr de Chamont to the king of 


Siam, and was ordained prieſt in the Indies by the a- 


poſtolical vicar, He wrote a great number of works, 
in a polite, florid, and eaſy ſtile; the principal of 
which are, 1. Four dialogues on the Immortality of 
the Soul, Cc. 2. Account of a voyage to Siam. 3. An 
Eccleſiaſtical Hiſtory, in 11 vols. 4to, 
vid, with an interpretation of the Pſalms, 5. Life 
of Solomon, &c. he died at Paris, in 1724. 


CHOLEDOCHUS, in anatomy, a term applied to 


a canal or duct, called alſo ductus communis; formed 


of the union of the porus bilarius and ductus cyſticus. 
The word comes from x choler ; and Jryoupa, I re- 


ceive, or contain. 


The choledochus ductus paſſing obliquely io the low- 
er-end of the duodenum, ſerves to convey the bile 
from the liver to the inteſtines. Sce Ax AT. 97. 

CHOLER. See B1LE, + 

CHOLERA mokBus, a ſudden eruption or over- 
flowing of the bile or bilious matters both upwards and 


downwards. See (the Index ſubjoined to) MEpicine. 


C HOMER, or OMER. See Corus, 

CHONDRILLA, in botany, a genus of the poly- 
gamia equalis order, belonging to the ſyngeneſia claſs 
of plants; and in the natural method ranking under 
the 49th order, Compoſite, The receptacle is naked; 


the calyx calyculated ; the pappus ſimple and ſtalked ; 
the florets in a manifold ſeries, 


CHONDROPTERYGH, in ichthyology, a term 


. It was in the time of Conſtan- 
tine that the choir was ſeparated from the nave, In 
the twelfth century they began to incloſe it with walls; 


4. Life of Da- 


for- 


CHO 


chep- formerly applied to the order of fiſhes now called 
Church amphibia nantes by Linnæus. See AMPHIBIA. 


CHOP-cH1uRcH, or CHURCH-CHOPPER, a name, 


Chord. or rather nick- name, given to parſons who make a 


* See Cor- rope or cordage “. 
dage. 


practice of exchanging benefices. See PERMUTATION. 


Chop-church occurs in an ancient ſtatute as a lawful 
trade or occupation ; and ſome of the judges fay it 
was a good addition, Brook holds that it was no occu- 
pation, but a thing permiſſible by law. 

CHOPIN, or Chor INE, a liquid meaſure uſed both 
in Scotland and France, and equal to half their pint. 
See PINT and MEASURE. 9 5 

Chorix (Rene), a famous civilian born at Bailleul 
in Anjou in 1537. He was advocate in the parliament 
of Paris, where he pleaded for a long time with great 
reputation. He at laſt ſhut himſelf up in his cloſet ; 
and compoſed many works, which have been collect- 
ed together, and printed in 6 vols, folio. He died at 
Paris in 4606, TY 

CHORAL, ſignifies any perſon that, by virtue of 


any of the orders of the clergy, was in ancient times 
admitted to fit and ſerve God in the choir, 


Dugdale, in his hiſtory of St Paul's Church, ſays, 


that there were with the chorus formerly ſix vicars 


choral belonging to that church. Tk 


CHORASSAN, or KnoRassan, a province of 


Perſia adjoining to Uſhec Tartary. This was the an- 

cient Bactria, and the birth-place of Kouli Khan, 
CHORAX, or CHARAX. Sce CHARACENE. 
CHORAZIM, or ChOoRAZ IN, (Luke, Mathew), 


a town of Galilee : whoſe wretched incredulity Chriſt 


deplores : now deſolate, at two miles diſtance from 
Capernaum. | | | | 

CHORD, or Cory, primarily denotes a ſlender 
The word is formed of the Latin, 


chorda, and that from the Greek, xo, a gut, whereof 


ſtrings may be made. | 


CHoRD, in geometry, a right line drawn from one 
part of an arch of a circle to another, Hence, 
Cuoxo of an Arch , is a right line joining the ex- 


tremities of that arch. 


CaorD, in muſic, the union of two or more ſounds 


uttered at the ſame time, and forming together an en- ; 


tire harmony. | . 
The natural harmony produced by the reſonance of 
a ſounding body, is compoſed of three different ſounds, 


without reckoning their octaves; which form among 
themſelves the moſt agreeable and perfect chord 


that can poſſibly be heard : for which reaſon they are 
called, on account of their excellence, perfedt chords, 
Hence, in order to render this harmony com- 
plete, it is neceſſary that each cord ſhould at leaſt 
conſiſt of three ſounds. The trio is likewiſe found 
by muſicians to include the perfection of harmony; 
whether becauſe in this all the cords, and each in its 
full perfection, are uſed ; or, hecauſe upon ſuch occa- 
ſions as render it improper to uſe them all, and each 
in its integrity, arts have been ſucceſsfully practiſed 
to deceive the ear, and to give it contrary perſuaſion, 
by deluding it with the principal ſounds of each chord, 
in ſuch a manner as to render it forgetful of the other 
ſounds neceſſary to their completion. Yet the octave 
of the principal ſound produces new relations, and 
new conſonances, by the completion of the intervals: 
Vor. IV. | | 
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they commonly add this octave, to have the aſſem- Chord. 
blage of all the conſonances in one and the ſame © 


diſſonances. 


CHO 


chord; (See Coxnson ANCE.) Moreover, the addition of 
the dillonance (ſee DiscorD), producing a fourth 
found ſuperadded to the perfect chord, it becomes in- 
diſpenſibly neceſſary, if we would render the cord full, 
that we ſnhould include a fourth part to expreſs this 
diſſonance. Thus the ſeries of chords can neither 
be complete nor connected but by means of four 
arts. 
: Chords are divided into perſect and imperfect. The 
perfect chord is that which we have lately deſcribed ; 
which is compoſed of the fundamental ſound below, 
of its third, is fifth, and its octave: they are likewiſe 
ſubdivided into major and minor, according as the 
thirds which enter into their compoſition are flat or 
ſharp: (See InTERvat.) Some authors likewiſc 


give the name of perfect to all chords, even to diſſo- 


nances, whoſe fundamental ſounds are below. Im- 
perfect chords are thoſe in which the ſixth, inſtead of 
the fifth, prevails, and in general all thoſe whoſe low- 
eſt are not their fundamental ſounds. Theſe deno- 
minations, which had been piven before the fundamen- 
tal baſs was known, are now moſt unhappily applied: 
thoſe of chords direct and reverſed, are much more 
ſuitable in the ſame ſenſc. 4 | 

Chords are once more divided into conſonances and 
The chords denominated con/onances, 
are the perfect chord, and its derivatives: cyery 
other chord is a diſſonance. 

A table of both, according to the ſyſtem of M. Ra- 
meau, may be ſecn in Rouſleau's Muſical Dictionary, 
vol. I. p. 27. 5 | 
After the table to which our readers have been re- 
mitted, Rouſſeau adds the following obſervations, which 
are at the {ame time ſo juſt and ſo important, that we 
ſhould be very ſorry if they eſcape the reader's atten- 
tion, | 

Ar the words harmony, fundamental baſs, compoſi» 


tion, &c. he promiſes to treat concerning the manner 


of uſing all the chords to form regular harmony ; and 
only adds, in this place, the ſubſequent reflections. 

1. It is a capital error to imagine, that the methods 
of inverting the ſame chord are in all caſes equally 
cligible for the harmony and for the expreſſion, 
There is not one of theſe different arrangements but 
had its proper character. Every one feels the con- 
traſt between the ſoftneſs of the falſe fifth, and the 
grating ſound of the tritone, though the one of theſe 
intervals 1s produced by a method of inverting the 
other. With the ſcventh diminiſhed, and the ſecond 
redundant, the caſe is the ſame with the interval of the 
ſecond in general uſe, and the ſeventh. Who does 
not fee] how much more vocal and ſonorous the fifth 
appears when compared with the fourth? The chord 
of the great ſixth, and that of the leſſer ſixth minor, 
are two forms of the ſame fundamental chord: but 
how much leſs is the one harmonious than the other? 
On the contrary, the chord of the leſſer fixth major is 
much more pleaſing and cheerful than that of the falſe 
fifth. And only to mention the moſt ſmple of all 
chords, reflect on the majeſty of the perſe& chord, 
the ſweetneſs of that which is called the chord of the 
ſixth, and the-inſipidity of that which is compoſed of 
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Chords 
| 
Chorepiſ- 


copus. 
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a ſixth and a fourth; all of them, however, compo- 
{ed of the ſame ſounds. In general, the redundant 
intervals, the ſharps in the higher part, are proper by 
their ſeverity to expreſs violent emotions of mind, 
ſuch as anger and the rougher paſſions. On the con- 
trary, flats in the higher parts, and diminiſhed inter- 
vals, form a plaintive harmony, which melts the heart. 
There are a multitude of ſimilar obſervations, of 
which when a muſician knows how to avail himſelf, 
he may command at will the affections of thoſe who 


car him. | 


enough to * in practice. 


2. The choice of ſimple intervals is ſcarcely of leſs 
importance than that of the ch9rds, with regard to 
the ſtations in which they ought to be placed. It is, 
for inſtance, in the lower parts that the fifth and oc- 
tave ſhould be uſed in preference; in the upper parts, 
the third and ſixth are more proper. If you tranſpoſe 
this order, the harmony will be ruined even tho' the 
fame chords are preſerved. EF, 

3. In a word, the chords are rendered ſtill more 
harmonious, by being approximated and only divided 
by the ſmalleſt practicable intervals, Which are more 
ſuitable to the capacity of the ear than ſuch as are re- 
mote, This is what we call contracting the harmony, 
an art which few compoſers have ſkill and abilitics 


The limits in the natural 
compaſs 0 


ſening the diſtance of the intervals, which compoſe 
the harmony of the chorus, as much as poſlible. We 


may affirm, that a chorus, is improperly compoſed, 
when the diſtance between the chords increaſes ; when 
thoſe who perform the different parts are obliged to 
{cream ; when the voices riſe above their natural ex- 


tent, and are ſo remotely diſtant one from the other 


that the perception 
them is loſt. | 8 

We fay likewiſe, that an inſtrument is in eorcord 
when the intervals between its fixed ſounds are what 
they ought to be; we ſay in this ſenſe, that the chords 


of harmonical relations between 


ol an inſtrument are true or falſe, that it preſerves or 


does not preſerve its chords. 


two ſounds which are heard at the ſame time, whether 


in uniſon or in parts. | 


Caorps, or Corns, of Muſical inſtruments, are 
ſtrings, by the vibration of which the ſenſation of ſound 
is excited, and by the diviſions of which the ſeveral 
degrees of tone are determined. 

CHORDEE, in medicine and ſurgery, a ſymptom 
attending a gonorrhœa, conſiſting in a violent pain 
under the frenum, and along the duct of the urethra 
during the erection of the penis, which is incurvated 
downwards. Theſe erections are frequent and invo- 
luntary. | | | 

CHOREA SaxcrT1 VITI. See Virus's Dance. 

CHOREPISCOPUS, - an officer in the ancient 
church, about whoſe ſunction the learned are ex- 
tremely divided, The word comes from xopoc, a re- 
gion, little country, and LALETL ITY a biſhop, or 002r- 


ſeer. 


The chorepiſcopi were ſuffragan or local biſhops, 
holding a middle rank between biſhops and preſbyters, 
and delegated to exerciſe epiſcopal juriſdiction within 


certain diſtricts, when the boundaries of particular 
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voices, afford an additional reaſon for leſ- 


The ſame form of ſpeak- 
ing is uſed for two voices which ſing together, or for 


the pia mater, or meninx tenuis. 


and ſuppoſed to be 
the action. | 5 


RY 
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churches, over with ſeparate biſhops preſided, were Chorepis. 


conſiderably enlarged. It is not certain when this of- 
ſice was firſt iutroduced: ſome trace it to the cloſe of 
the firſt century ; others tell us, that chorepiſcopi 
were not known in the eaſt till the beginning of the 
fourth century : and in the weſt about the year 439. 
They ceaſed both in the caſt and weſt in the tenth 
century. 
CHokePIscoPpUs is alſo the name of a dignity ſtill 
ſubſiſting in ſome cathedrals, particularly in Ger- 
many; ſignifying the ſame with chors epiſcopus, or 
* biſhop of the choir.” The word, in this ſenſe, does 
not come from yp%;, place, but xo, quoir, &c. In 
the church of Cologne, &c. the firſt < 
chorepiſcopus, | ; 
CHOREUS, KX:;+/©., a foot in the ancient poetry, 
more commonly called trochæus. See TROCHEE. 
CHORIAMBUS, in ancient poetry, a foot con- 
fiſting of four ſyllables, whereof the firſt and laſt are 
long, and the two middle ones are ſhort; or, which 
is the ſame thing, it is made up of a trochzns and 
iambus; ſuch is the word 79bilitas, 
CHORION, in anatomy, the exterior membranc 
which inveſts the foetus in the nterus. See Fokrus. 
_ CHOROBATA, or CH@ROBATES, a kind of wa- 


ter level among the ancients, of the figure of the let- 


ter T, according to Vitruvius's deſcription. 
CHOROGRAPHY, the art of making a map of 
ſome country or province. 
Chorography differs from geography, as the de- 
ſcription of a particular country is different from that of 


the whole carth; and from topography, as the de- 


ſcription of a country is different from that of a town 
or diſtrict. See the articles God RAPHVY, ToPOGRA- 
PHY, and Map. | | 

CHOROIDES, or CHoROE1DES, in anatomy, a 
term applied to ſeveral parts of the body ; bearing ſome 


reſemblance to the chorion. The word is formed from 


x09p10v, chorion, and wdee, likeneſs. | 
CHOROIDES is particularly uſed for the inner mem- 


brane which immediately inveſts the brain; ſo called 


as being intermingled with a great number of blood- 
veſſels, like the chorion: but more uſually denominated 

Flexus or Lacis CHoRorDEs, is a knot of veius and 
arteries in the anterior ventricle of the brain, woven 


out of the branches of the carotid. 


CHoROIDES is allo applied to the inner and poſte- 
rior tunic of the eyc, immediately under the ſcleroti- 
ca. It is ſoft, thin, and black; and its inner or 
concave ſurface is very ſmooth and poliſhed. Ir has 
its name from its being interſperſed with veſſels. 

CHORUS, in dramatic poetry, one or more per- 
ſons preſent on the ſtage during the repreſentation, 
by-ſtanders without any ſhare in 


Tragedy in its origin was no more than a ſingle 
chorus, who trod the ſtage alone, and without any 
actors, ſinging dithyrambics or hymns in honour of 
Bacchus. Theſpis, to relieve the chorus, added an 
actor, who rehearſed the adventures of ſome of their 
heroes; and Aſchylus, finding a ſingle perſon too dry 
an entertainment, added a ſecond, at the ſame time 


reducing the ſinging of the chorus, to make more 


anter is called 


TOO 


copus 


orus, 


Chorus. room for the recitation, 


CHO 
But when once tragedy be- 
gan to be formed, the recitative, which at firſt was in- 


Choſroe®. rended only as an acceſſory part to give the chorus a 
—— breathing time, became a priucipal part of the trage- 


dy. Atlength, however, the chorus became inſerted 


and incorporated into the action: ſometimes it was to 
ſpeak ; and then their chief, whom they called ccry- 


pheus, ſpoke in behalf of the reſt: the ſinging was 


performed by the whole company; ſo that when the 
coryphæus ſtruck into a ſong, the chorus immediately 
joined him. 

The chorus ſometimes alſo joined the actors in the 
courſe of the repreſentation, with their plaints and la- 
mentations on account of any unhappy accidents that 
befel them: but the proper function, and that for 
which it ſeemed chiefly retained, was to ſhow the in- 
tervals of the acts: while the actors were behind the 
ſcenes, the chorus engaged the ſpectators; their ſongs 
uſually turned on what was exhibited, and were not 
to contain any thing but what was ſuited to the ſub- 
ject, and had a natural connection with it ; ſo that the 
chorus concurred with the actors for advancing the ac- 
tion. In the modern tragedies the chorus is laid aſide, 
and the fiddles ſupply its place M. Dacier looks on 
this retrenchment as of ill conſequence, and thinks it 
robs tragedy of a great part of its luſtre ; he therefore 


judges it neceſſary to re-eſtabliſh it, not only on ac- 


count of the regularity of the piece, but alſo to cor- 


rect, by prudent and virtuous reflections, any extrava- 


gances that might fall from the mouths of the actors 
when under any violent paſſion. 
M. Dacier obſerved alſo, that there was a chorus, 


or grex, in the ancient comedy : but this is ſuppreſſed 


in the new comedy, becauſe it was uſed to reprove 


vices by attacking particular perſons ; as the chorus of 


the tragedy was laid aſide to give the greater pro- 

bability to thoſe kinds of intrigue which require ſe- 

crecy. | No 
CHoRUs, in muſic, is when, at certain periods of 


a ſong, the whole company are to join the finger in 


repeating certain couplets or yerſes. 


CHOSE, Fr.) “ a thing ;” uſed in the common 


law with divers epithets; as cho/e local, choſe tranſitory, 
and choſe in action. Choſe local is ſuch a thing as is 
annexed to a place, as a mill and the like; choſe tran- 
ſtory, is that thing which is moveable, and may be ta- 
ken away, or carried from place to place; and choſe 
in action is athing incorporeal, and only a right, as an 
obligation for debt, annuity, &c. And generally all 
cauſes of ſuit for any debt, duty, or wrong, are to be 
accounted choſes in action: and it ſeems, choſe in ac- 
tion may be alſo called %% in ſuſpence ; becauſe it 
hath no real exiſtence, or being, nor can properly be 
ſaid to be in our poſſeſſion. © 
CHOSROES I. the Great, king of Perſia, after 
his father Cabades, A. D. 532, He made peace with 
the Romans; but broke it the third year, and forced 
Juſtinjan to a diſadyantageous peace. Afterward, he 
was ſo {ſwelled with his victories, as to bid the empe- 
ror's ambaſſador follow him for audience to Cæſarea: 
but Tiberias ſent an army under Juſtinian ; who made 
himſelf maſter of the country, and put Choſroes to 
death in 586. | | : 
Choskoks II. His ſubjects put his father Hormiſ- 


Ew 


ſeveral degrees of honour in this poſt. 


CHR 

das in priſon, and the ſon upon the throne of Perſia, 
He uſed his father tenderly at firſt ; but afterwards 
caaſed him to be put to death. This, together with 
his Killing ſome ot the nobility, obliged him to fly : he 
gave his horſe the bridle, which carricd him into a 
town of the Romans, where Mauricius the emperor 
received him Kindly, and ſent an army under Narſes, 
which ſet him again upon the throne, He took Je- 
ruſalem; after this he made himſelf maſter of Libya 
and Egypt, and carried Carthage. Heraclius ſued for 
peace ; Which was offered him on condition, That he 
and his ſubjedts ſhoul deny Feſus Chriſt : Hereupon He- 
raclius attacked him with ſucceſs, and put him to 
flight. His own ſon purſued him, and he was ſtarved 


in priſon in 627. 


CHOUCH, in ornithology, the trivial name of a 


ſpecics of Cokvus. 
CHOUS, in the eaſtern military orders, the title 


of the meſſengers of the divan of Janifaries. There arc 
When a perſon 
is firſt advanced to it, he is called a cychuk, or little 
chous ; after this he is advanced to be the alloy chons ; 
that is, the meſſenger of ceremonies ; and from this, 
having paſſed through the office of petelma, or procu- 


the bas chou. 


Chou 
1 
Chrere- 
cruda. 
— — 


rator of the effects of the body, he is advanced to be 


. CHOWDER-seex, a provincial phraſe of Deyon- 


ſhire,in England, denoting a cheap and eaſily prepared 
drink, highly commended for preventing the ſcurvy in 
long by + the cure of it where it may have been 
contracted, It 1s prepared in the following manner : 
Take twelve 
pounds and a half of black ſpruce : boil it for three 
hours, and having taken out the fir or ſpruce, mix 


gallons of water, in which put three 


with the liquor ſeven pounds of melaſſes, and juſt 


boil it up; ſtrain it through a ſieve, and when milk 


warm put to it about four ſpoonfuls of yeſt to work 


it, In two or three days ſtop the bung of the caſk ; 
and in five or ſix days, when fine, bottle jt for drinking. 
Two gallons of melaſles are ſufficient for an hogſhead 
of liquor; but if melaſſes cannot be procurod, treacle 
or coarſe ſugar will anſwer the purpoſe. 
CHREMNITZ, the principal of the nine-towns in 


Upper Hungary, ſituated about 68 miles north-eaſt 


of Preſburg, and ſubject to the houſe of Auſtria, E. 


Long. 19. N. Lat. 48. 45. | 

_ CHRENECRUDA, a term occurring in writers 
of the middle age, and expreſſing a cuſtom of thoſe 
times; but its ſignification is doubtful, It is men- 
tioned in Lege Salica, Tit. 61. which ſays, he who kills 


a man, and hath not wherewithal to ſatisfy the law or 


pay the fine, makes oath that he has delivercd up every 
thing he was poſſeſſed of; the truth of which muſt be 
confirmed by the oaths of 12 other perſons. Then he 
invites his next relations by the father's ſide to pay 
off the remainder of the fine, having firſt made over 
to them all his effects by the following ceremony, He 
goes into his houſe, and taking in his hand a ſmall 
quantity of duſt from each of the four corners, he re- 
turns to the door, and with his face inwards throws 
the duſt with his left hand over his (ſhoulders upon his 
neareſt of kin. 
and coming out with a pole in his hand, jumps over 
the hedge. His relations, whether one or ſeveral, are 

4 U 2 upon 


Which done, he ſtrips to his ſhirt; 


_ Chriſm 


1 
Chriſt. 
— — 
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upon this obliged to pay off the compoſition for the 
murder. And if theſe (or any one ot them) are not 
able to pay, iterum ſiiper illum chrenecruda, qui pauperior 
eſt, jattat, et ill; totaimm legem componat, W hence it ap- 
pears, that chrenecruda jattare, is the ſame with throw- 
ing the duſt, gathered from the four corners of the 
houſe. Goldaſtus and Spelman tranſlate it viridem 
herbam, © green graſs,” from the German gruess kraut, 
or fromthe Dutch graeu, green,“ and gruid, **graſs,” 
Wendclinus is of a contrary opinion, who thinks that 


by this word denotari purificationis approbationem, from 


chrein, © pare, chaſte, clean; and teuren, “to prove; 


ſo that it mult refer to the oaths of the twelve jurors, 


Be this as it will, king Childebert reformed this law 


by a decree, chap. 15. both becauſe it favoured of 


payan ceremonies, and becanſe ſeveral perſons were 
thereby obliged to make over all their effects: De 
chrenecrudalex quam paganorumtempore obſervabant ,de- 


inceps nunguam valeat, quia per ipfam cecidit multorum 


ate ſlas. 

CHRISM (from yp1@, I anvint ), oil conſecrated by 
the biſhop, and uſed in the Romiſh and Greek churches, 
in the non of baptiſm, confirmation, ordi- 
nation, and extreme unction, which is prepared on 
holy Thurſday with much ceremony. In Spain it was 
anciently the cuſtom for the biſhop to take one third 
of a ſol for the chriſm diſtributed to each church, on 
account of the bal ſam that entered its compoſition. 

Du Cange obſerves, that there are two kinds of 
chriſm ; the one prepared of oil and balſam, uſed in 
baptiſm, confirmation, and ordination; the other of 
oil alone, conſecrated by the biſhop, uſed anciently 
for the catechumens, and ſtill in extreme unction. The 


Maronites, before their reconciliation with Rome, be- 


ſides oil and balſam, uſed muſk, ſaffron, cinnamon, 


roſes, white frankincenſe, and ſeveral other drugs men- 


tioned by Rynaldus, in 1541, with the doſes of each. 
The Jeſuit Dandini, who went to mount Libanus in 
quality of the pope's nuncio, ordained, ina ſynod held 
Joh in 1596, that chriſm for the future ſhould be 


made only of two ingredients, oil and balſam ; the one 


repreſenting the human nature of Jeſus Chriſt, the 
other his divine nature, The action of impoſing the 
chriſm is called chri/mation : this the generality of the 
Romiſk divines hold to be the next matter of the ſa- 
crament of confirmation. 


The chriſmation in baptiſm is performed by the 


prieſt; that in confirmation by the biſhop ; that in 


- ordination, &c. is more uſually ſtyled union, 


cloth or piece of linen laid over the child's 


Currsm Pence, Chrrsmaris Denarii, or CHRISMALES 


Denarii, a tribute anciently paid to the biſhop by the 
pariſh-clergy, for their chriſm, conſecrated at Eaſter 
for the enſuing year: this was afterwards condemned 
as ſimoniacal. | : 
CHRISOM, Cur15MALE, was 88 the face- 
cad when 


it was baptized. Whence, in the bills of mortality, 


children who die in the mouth are called chriſoms. The 


called chriſomns, 
CHRIST, an appellation ſynonymons with Mefiah, 
uſually added to Jeſus:. and, together therewith, de- 


time between the child's birth and baptiſm was alſo 


nominating the Saviour of the world. See Ch krisTIs 
ANITY and Mtss1Aan. | | 


1 


The word x6::9» lignifies anointed F om x pro ini ngo, 


CHR 
« I anoint.”” Sometimes the word Chriſt is uſed ſingly, 
by way et 4/t445714f's, to denote a perſon ſent from 
God, as an anointed prophet, king, or prieſt, 

Order of CHRIST, à military order, founded by Dio- 
ny ſius J. King of Portugal, to animate his nobles againſt 
the Moors.— Thc arms of this order are gules, patri- 
archal croſs, charged with another crois argent: they 
had their reſidence at firſt at Caſtromarin; atterwards 
they removed to the city of Thomar, as being nearer 
to the Moors of Andaluſia, and Eltremadura. 

CHR15T is allo the name of a military order in Li- 
vonia, inſtituted in 1205 by Albert biſhop of Riga. 
The end of this inſtitution was to defend the new 
Chriſtians, who were converted every day in Livonia, 
but were perſecuted by the heathens. They wore on 
their cloaks a ſword with a croſs over it, whence they 
were alſo denominated brethers of the ſword. | 

_ Cunisr-Burgh, a town of Poland, near the lake 
Drauſcn, and about three Poliſh miles from Marien- 


burgh. | | 
uber Cbured, a borough- town of Hampſhire, in 
England, 30 miles ſouth-weſt of Wincheſter, near the 
ſea-coaſt. W. Long. 2. N. Lat. 50. 40. It ſends twe. 
members to parliament, = | | 
CHrsrT-Thorn, in botany. See Ryamnus. 
CHRISTIAN. Sce CnrIsSTIAaNITY and ChRI- 


'STIANS, 


Moſt Ciixtsriax King, one of the titles of the king 
of France. 8 5 

The French antiquariest race the origin of this ap- 
pellation up to Gregory the Great, who, writing a 


Chris 
l 
Chriſtia. 
uity. 


letter to Charles Martel, occaſionally gave him that 


title, which his ſucceſſors have ſince retained, 


CHRISTIAN Religion, that inſtituted by Jeſus Chriſt, 
See CHKISTIANITY., h | 
CHRISTIANITY, the religion 


| 1 
of Chriſtians. The Origin 6! 


word is analopically derived, as other abſtracts from the werd. 


their concretes, from the adjective Chriſtian, This 
again is derived from the name Xpcos, Chriſtus, from 
the word po, I anoint. Chriſt is called the anvinted, 
from a cuſtom which extenſively prevailed in anti- 
quity, and was originally ſaid to be of divine inſtitu- 
tion, of anointing perſons in the ſacerdotal or regal 


character, as a public ſignal of their conſecration to 


their important offices, and as a teſtimony that hea- 
ven itſelf was the guarantee of that relation which 
then commenced: between the perſons thus conſecra- 
ted and their ſubordinates. 


The diſciples of Jeſus, after the death of their teach- by what 
er, had for ſome time been called Nazarenes, from name the 
Nazareth in Galilee where he dwelt ; which after- apoſtles 


wards hecame the deſignation of a particular ſect. 
They, who adopted, the principles and profeſſed the 
religion which he taught, were firſt diſtinguiſhed by 
the name of Chriſtians. at Antioch, That profeſſion, 
and thoſe doctrines, we now proceed to delineate with 
as much perſpicuity as the limits of our plan will ad- 


mit, yet with the conciſeneſs which a work ſo multi- 


form and extenſive requires. 


were firſt 
diſtin- 
guiſhed, 


When a Chriſtian is interrogated concerning the Peliceat 
nature and foundation of his faith and practice, his ul- on of Ch. 
timate reference, his laſt appeal, is to the facts, the ſtiavity- 


doctrines, and the injunctions, contained in the books 
of the Old and New Teſtament. From theſe, there- 


fore, and from theſe alone, muſt eyery fair account, or 
| — be 


Chriſtia- 
nity. 


4 


Account of 


dient and uſeful in human life. 


controverſial, or biographical. 


HR 
the materials of which it is compoſed, be extracted or 
deduced. Other formularies, or confeſſions of faith, 
may, according to the Chriſtian, deſerve more or leſs 
attention, as they are more or leſs immediately con- 
tained or implied in the ſcriptures. But whatever is 
not actually expreſſed in, or deduced by fair and ne- 
ceſlary couſequence from, theſe writings, mult be re- 
garded as merely human; and can have no other title 
to our aſſent and obſeryation than what they derive 
from their conformity with the ſcriptures, with the 
dictates and feelings of a reformed and cultivated 
mind, or with thoſe meaſures which are found expe- 
But as thoſe books, 
from whence the Chriſtian inveſtigates his principles of 


belief and rules of conduct, have been variouſly inter- 


preted by different profeſſors and commentators, theſe 
diverſities have given birth to a multiplicity of diffe- 
rent ſes, It cannot, therefore, be expected, that 


any one whoundertakes to give an account of Chri- 
ſtianity, ſhould comprehend all the writings and opi- 


nions which have been propagated and exhibited by 
hiſtorical, ſyſtematical, or polemical authors. Theſe, 
if at all contained in ſuch a work as this, ſhould be 
ranged under their proper articles, whether ſcientifical, 
It is our preſent bu- 
ſineſs, if poſſible, to confine ourſelves to adetail of ſuch 
facts aud doctrines as in the ſtrict and primitive ſenſe 
of the word, are catholic, or in other expreſſions, to 
ſuch as uniformly have been, and till are, recogniſed 
and admitted by the whole body of Chriſtians. 

We have already ſaid that theſe, or at leaſt the 


Chriſtiani- greateſt number of them, appeal tothe ſcriptures of 
ty, whence the Old and New teſtament as the ultimate ſtandard, 


deducible. 


the only infallible rule of faith and manners. If you 
aſk them, by what authority theſe books claim an ab- 
ſolute right to determine the conſciences and under- 


ſtandings of men with regard to what they ſhould be- 
lieve and what they ſhould do? they will anſwer you, 


that all ſcripture, whether for doctrine, correction, or 


reproof, was given by immediate inſpiration from 
God. | 


5 oY 
The nature If again you interrogate them how thoſe books, 
of its evi= Which they call Scripture, are authenticated? they re- 


dences, 


How 
".unity is 
ſupported 
by facts. 


ply, that the evidences by which the Old and New 
Teſtament are proved to be the Word of God, are 
either external or internal. The external may again 
be divided into direct or collateral. 


are either the ſame oecurences ſupported by Hea- 


then teſtimontes, or others which concur with and 


corroborate the hiſtory of Chriſtianity. 


Its internal 


evidences ariſe either from its exact conformity with 


the character of God, from its aptitude to the frame 


and circumſtances of man, or from thoſe ſupernatural / 


convictions and aſſiſtances which are impreſſed on the 
mind by the immediate operation of the divine Spirit. 
Theſe can only be mentioned in a curſory manner in 
a detail ſo conciſe as the preſent. 


Such facts as are related in the hiſtory, of his reli- 


gion, the Chriſtian aſſert co be not only conſiſtent 
cach with itſelf, but like viſe one with another, Hence 


[709 ] 


The direct evi- 
dences are ſuch as ariſe from the nature, conſiſtency, 
and probability, of the facts; and from the ſimplicity, 

uniformity, competency, and fidelity, of the teſtimonics 
by which they are ſupported. The collateral evidences, 
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it is, that, by a ſeries of antecedents and conſequen- Chriſtia- 


ces, they corroborate each other, and form a chain 


which cannot be broken but by an abſolute ſubver- * 


ſion of all hiſtorical authenticity. Nor is this all: for, 
according to him, the facts on which Chriſtianity is 
founded, not only conſtitute a ſeries of themſelves, 
but are likewiſe in ſcveral periods the beſt reſources 
for ſupplying the chaſms in the hiſtory of our nature, 
and preſerving the tenor of jts annals entire. The 


facts themſelves are either natural or ſupernatural, 


By natural facts we mean ſuch occurrences as happen 
or may happen from the various operations of mecha- 


nical powers, or from the interpoſition of natural 
agents without higher aſſiſtants. Such are all the com- 


mon occurrences of hiſtory, whether natural, biogra- 
phical, or civil. By ſupernatural facts, we mean ſuch 
as could not have been produced without the interpo- 


ſition of Deity, or at leaſt of powers ſuperior to the 


laws of mechaniſm or the agency of embodied ſpirits. 


Among theſe may be reckoned the immediate change 


of water into wine, the inſtantaneous cure of diſeaſes 
without the intervention of medicine, the reſuſcitation 
of the dead, and others of the ſame kind. In this or- 
der of occurrences may likewiſe be numbered the ex- 
ertions and exhibitions of prophetic power, where the 
perſons by whom theſe extraordinary talents were 
diſplayed could neither by penetration nor conjecture 
unravel the mazes of futurity, and trace the eyents of 
which they ſpoke from their primary cauſes to their 
remote completions, So that they muſt have been 


the paſſive organs of ſome ſuperior wg, to whom 


the whole concatenation of cauſes and effects which 


operate from the origin to the conſummation of na- 


ture, was obvious at a glance of thought. 


It has already been hinted, that the facts which we Natu 
have called natural, not only agree with the analogy perry hoo 
nd now 
conducive 


. ng g to the elu- 
For this a Chriſtian might offer 2 


of human cvents, and corroborate each other, but in 


a great many emergencies nobly illuſtrate the hiſtory 
of nature in general. 


nity. 
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ral 


one inſtance, of which philoſophy will not perhaps be hiſtory. 


able to produce any tolerable ſolution, without having 
recourſe to the facts upon which Chriſtianity is founded” 


For if mankind were originally deſcended from one 


pair alone, how ſhould it have happened that long be- 


fore the date of authentic hiſtory every nation had 
its own diſtinct language? Or if it be ſuppoſed, as 
ſome late philoſophers have maintained, that man is 
an indigenous animal in every country; or, that he- 


was oripinally produced in, and created for, cach par- 


ticular foil and climate which he inhabits ; ſtill it may 
be demanded, whence the prodigious multiplicity, the 


immenſe diverſity, of languges? Is the language of 


every nation intuitive, or were they dictated by exi- 


gencies, and eſtabliſhed by convention ? If the laſt of 


theſe ſuppoſitions be true, what an immenſe period of 


time muſt have paſſed? How many revolutions of ma- 
terial and intellectual nature maſt have happened ? 


What acceſſions of knowledge, refinement, civiliza- - 
tion, muſt human intercourſe have gained before the 


formation and eſtabliſhment even of the moſt ſimple, 
imperfect, and barbarous language? Why is a period 
ſo vaſt, obliterated ſo entirely as to eſcape the retro- 
ſpect of hiſtory, of tradition, and even of fable itſelf; 


Why was the acquiſition and improvement of other 
arts 


truth of 


Chriſtia- 
nity. 


Z 
This obſcu - 
rity inex- 

licable but 
bh the Mo- 
ſaic ac- 
count. 
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arts ſo infinitely diſtant from that of language, that 
the acra of the latter is entirely loſt, whilſt we can 
trace the former from their origin through the vari- 
ous gradations of their progreſs. = 

Theſe difficulties, inextricable by all the lights of 
hiſtory or philoſophy, this more than Cimmerian dark- 
neſs, is immediately diſſi pated by the Moſaic a-count 
of the confuſion of tongues : wiſely intended to ſepa- 
rate the tribes of men one from another, to repleniſh 
the ſurface of the globe, and to give its multiplied in- 
habitants thoſe opportunities of improvement which 
might be derived from experiment and induſtry, va- 
riouſly exerted, according to the different ſituations in 
which they were placed, and the ditferent employ- 
ments which theſe ſituations dictated, Thus the time 
of nature's exiſtence is limited to a period within the 


ken of human intelle&t, Thus whatever has happen- 


ed might have happened during the preſent mode of 


things; whereas, if we deduce the orign and diverſity 


Miracles 
how con- 
ducive to 
prove the 


Chriſtiani- 
ty. 


of language from a period ſo remotely dittaut as to be 


abſolutely loſt, and entirely detached from all the 
known occurences and viciſſitudes of time, we muſt 


admit the preſent forms and arrangments of things 
to have ſubſiſt ed perhaps for a much longer duration 
than any mechanical philoſopher will allow to be poſ- 
ſible. 


of our plan, we proceed to a ſingle obſervation upon 
the facts which have been termed ſupernatural. 

Of thoſe changes which happen in ſenſible objects, 
ſenſation alone can be judge. Reaſon has nothing to 
do in the matter. She may draw concluſions from 


the teſtimonies of ſenſe, but can never refute them. 
If, therefore, our ſenſes inform us that ſnow is White, 


in vain would the moſt learned and ſubtile philoſopher 
endeavour to convince us that it was of a contrary 
colour. He might confound us, but never could per- 
ſuade ns. Such changes, therefore, as appear to hap- 
pen in ſenſible objects, muſt either be real or fallaci- 
O15, 
there mnſt be a cauſe of deception equally unaccount- 


able from the powers of nature, and therefore equally 


miraculous. If the veracity or competency of the 
witneſſes be queſtioned, the Chriſtian anſwers, that 


they muſt be competent, becauſe the facts which they 


relate are not beyond their capacity to determine. 
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evident by 


They muſt likewiſe be faithful, becauſe they had no 
ſecular motives for maintaining, but many for ſuppreſ- 
ſing or diſguiſing, what they teſtified. Now the Chri- 


ſlian appeals to the whole ſeries of hiſtory and expe- 


rience, whether ſuch a man is or can be found, as will 


offer a voluntary, ſolemn, and deliberate ſacrifice of 


truth at the ſhrine of caprice. But ſuch facts as after 
a long continuance of time have been found exactly 


its own na- 1,yreeable to predictions formerly emitted, muſt ſu- 


ture inde- 


pendent of 


its vchicles. 


was foretold, | | 
cies are ambiguous and equivocal. For though they 


ty 


perſede the fidelity of teſtimony, and infallibly prove 
that the event was known to the Being by whom it 
In vain has it been urged, that prophe- 


may prefignre ſubordinate events, yet if the grand oc- 
enrrences to which they ultimately relate, can alone 
ſulfil them in their various circumſtances, and in their 
utmoſt extent, it is plain, that the Being by whom 
they were revealed muſt have been actually preſcient 


( 250 1 


Other inſtances equally pregnant with convic- 
tion might be multiplied ; but, precluded by the limits 


If real, the miracle is admitted ; if falacious, 
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of thoſe events, and muſt have had them in view when Chriſtia. 


the predictions were uttered, For this ſee a learned 


and ingenious Diſſertation on the Credibility of Goſ- 


pel-hiſtory, by Dr M'Knight; where the evidences 
urged by the Chriſtian in defence of his tenets, which 
appear detached and ſcattered through innumerable 
volumes, are aſlembled and arranged in ſuch a manner 
as to derive ſtrength and luſtre from the method in 
which they are diſpoſed, without diminiſhing the 
force of each in particular. See alſo the works of Dr 
Hurd : conſult likewiſe thoſe of Newton, Sherlock 
Chandler, &c, For the evidences of thoſe preternatu- 
ral facts which have been tcrmed miracles, the reader 
may peruſe a ſhort but elegant and concluſive defence 
of theſe aſtoniſhing phenomena, in anſwer to Mr Hume, 
by the Rev. George Campbell, D. D, 


nity, | 


11 


It muſt be obvious to every reflecting mind, that Properties 
whether we attempt to form the idea of any religion common 


a priori, or contemplate thoſe which have been already to all reli. 


exhibited, certain facts, principles, or dala, muſt be Bwl. 


pre-eſtablithed, from whence will reſult a particular 
frame of mind and courſe of action ſuitable to the 


character and dignity of that Being by whom the re- 


ligion is enjoincd, and adapted to the nature and ſitu— 
ation of thoſe agents who are commandcd to obſerve 
it, Hence Chriſtianity may be divided into credenda 
or doctrines, and agenda or precepts, 


T2 


As the great foundation of his religion, therefore, Chriſtian - 
the Chriſtian believes the exiſtence and government theology, 


of one eternal and infinite God, who, for ever re- 
tains in himſelf the cauſe of his own exiſtence, and in- 
herently poſſeſſes all thoſe perfections which are com- 


patible with his nature : ſuch are, his almighty power, 
omniſcient wiſdom, infinite juſtice, boundleſs good- 


neſs, perfect holineſs, and univerſal preſence. That 
Jeſus Chriſt is the Son of God, in whom the fulneſs 


of the Godhead dwells, by whom he created and go- 


verns the univerſe, exerciſing in his univerſal govern- 
ment the energy of the Holy Spirit, and conducting 
all his diſpenſations to accompliſh the deſigns of infi- 
nite wiſdom and benevolence. 5 
The Supreme Being, though abſolutely independent 
and for ever ſufficient for his own beatitude, was gra- 


ciouſly pleaſed to create an univerſc replete with in- 


ferior intelligences, who might for ever contemplate 
and enjoy his glory, participate his happineſs, and imi- 
tate his perſections. But as freedom of will is eſſen- 
tial to the nature of moral agents, that they may co- 
operate with God in their own improvement and hap- 
pineſs, ſo their natures and powers are neceſlarily 1i- 
mited, and by that conſtitution rendered peccgble. 


This degeneracy firſt took place in a rank of intelli- 
But guilt is never ſtationary. 


gence ſuperior to man, 
Impatient of itſelf, and curſed with its own feelings, it 

roceeds from bad to worſe, whilſt the poignancy of 
its torments increaſes with the number of its perpe- 
trations. Such was the ſituation of Satan, and his apo- 
ſtate angels. They attempted to transfer their tur- 
pitude and miſery to man; and were, alas! but too 
ſucceſsful. Hence the heterogencons and irreconcile- 


able principles which operate in his nature. Hence 
that inexplicable medley of wiſdom and folly, of rec- 
titnde and error, of benevolence and malignity, of ſin- 
con- 


duct. 


cerity and fraud, exhibited through his whole 


\ 
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Chriſtia- duct. Hence the darkneſs of his underſtanding, the 


nity- 


depravity of his will, the pollution of his heart, the ir- 
regularity of his affections, and the abſolute ſubverſion 
of his whole internal economy. Theſe ſeeds of per- 
dition ſoon ripened into overt acts of guilt and herror. 
All the hoſtilities of nature were confronted, and the 
whole ſublunary creation became a theatre of diſorder 
and miſchief, 

Here the Chriſtian once more appeals to fact and 
experience. If theſe things are ſo; if man is the 
veſſel of guilt and the victim of miſery ; he demands 
how this conſtitution of things can be accounted for ? 
how can it be ſuppoſed, that a being ſo wicked and 


unhappy ſhould be the production of an infinitely per- 


fect Creator ? He therefore inſiſts, that human nature 
muſt have been diſarranged and contaminated by 
ſome violent ſhock ; and that, of conſequence, without 
the light diffuſed over the face of things by Chriſtianity, 
all nature muſt remain an inſcrutable and inexplicable 
myſtery. 


To redrcſs theſe evils, to re-eſtabliſh the empire of 


virtue and happineſs, to reſtore fallen nature to its 


primitive rectitude, to purify from cyery ſtain, to re- 


move the guilt and deſtroy the power of vice, the 
Son of God, the Logos or Word, the Redeemer or 
Saviour of the world, the Immanuel or God with us, 
from whom Chriſtianity takes its name, and to whom 
it owes its origin, deſcended from the boſom of his 
Father; was made fleſh ; took upon him the form 
of a ſervant; ; endured a ſevere probation in that 


character; exhibited a pattern of perfect righte- 


ouſneſs; and at laſt ratified his doctrine, and ful- 
ly accompliſhed all the ends of his miſſion, by a 
cruel, unmerited, and ignominious death. Before 
he left this world, he delivered the doctrine of human 
ſalvation, and the rules of human conduct, to his 
apoſtles, whom he empowered to inſtruct the world in 
all that concerned their eternal felicity, and whom he 
inveſted with miraculous gifts to aſcertain the reality 
of what they taught, To them he likewiſe promiſed 
another comforter, even the Divine Spirit, who ſhould 
relume the darkneſs, conſole the woes, and purify the 
ſtains, of human nature, Having remained for a part 


of three days under the power of death, he aroſe 


again from the grave, diſcovered himſelf to his diſ- 
ciples, converſed with them for ſome time, then re- 


aſcended to heaven; from whence the Chriſtian ex- 


pects him, according to his promiſe, to appear as the 


Sovereign Judge of the living and the dead, from 


whoſe award there is no appeal, and by whoſe ſen- 


' rence the pious and the wicked ſhall reccive according 


to their deeds. 


Soon after his departure to the right hand of his 


Father, where he fits ſupreme of all created be- 
ings, and inveſted with the abſolute adminiſtration 
of heayen and earth, the Spirit of grace and con- 
ſolation deſcended on his apoſtles with viſible ſigna- 
tures of divine power and 1 Nor were 
his ſalutary operations confined to them, but extend- 


cd to all the rational world, who did not by obſtinate 


guilt repel his influences, and provoke him to with- 
draw them. | Theſe, indeed, were Jeſs conſpicuous 
than at the glorious æra when they were viſibly exhi- 
bited in the perſons of the apoſtles, But though his 
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energy is leſs obſervable, it is by no means leſs effectual Chriſlia- 


to all the purpoſcs of grace and mercy, nit y. 
The Chriſtian is convinced, that there is and ſhall Ys 

continue to be a ſociety upon earth, who worſhip God 

as revcaled in Jeſus Chriſt ; who believe his doctrines ; 


who obſerye his percepts; and who ſhall be ſaved by 


his death, and by the uſe of theſe external means of 

ſalvation which he hath appointed. 13 
Theſe are few and ſimple. The ſacraments of The exter- 

baptiſm and the euchariſt, the interpretation and ap- nal means 

plication of ſcripture, the habitual exerciſe of public of Chriſtia- 

and private devotion, are obviouſly calculated to dif- 3 

fuſe aud promote the intereſts of truth and virtue, by ane 


- . . x | ti 
ſuperinducing the ſalutary habits of faith, love, and re- If thcir 


pentance. | | | end. 

The Chriſtian is firmly perſuaded, that at the pe- 
riod which God hath appointed, and to which the 
purpoſes of providence in the various revolutions of 
progreſſive nature tend, the whole human race ſhall. 
once more iſſue from their graves ; ſome to ſupreme 
felicity, in the actual perception and enjoyment of 


their Creator's preſence ; others to that couſummate 


ſhame and miſery, which are the native conſequences 

of their wickedneſs. . | 14 
The two grand principles of action, according to Chriſtian 

the Chriſtian, are, The love of God, which is the ſove- morality. 

reign paſſion in every perfect mind: and the love of 

man, which regulates our actions according to the va- 

rious relations in which we ſtand, whether to commu- 

nities or individuals. This ſacred connection can 

never be totally extinguiſhed by any temporary injury, 

It ought to ſubliſt in ſome degree even amongſt ene- 

mies. It requires that we ſhould pardon the offences 

of others, as we expect pardon for our own ; and that 


we ſhould no farther reſiſt evil than is neceſſary for the 


preiervation of perſonal rights and ſocial happineſs. 

It dictates every relative and reciprocal duty between 

parents and children, maſters and ſervants, governors 

and ſubjects, friends and friends, men and men. Nor 

docs it merely enjoin the obſervation of equity, but 

likewiſe inſpires the moſt ſublime and extenſive charity, 

a boundleſs and diſintereſted effuſion of tenderneſs for 

the whole ſpecies, which feels their diſtreſs and ope- 

rates for their relief and improvement. Theſe celeſtial 

diſpoſitions, and the different duties which are their 

natural exertions, are the various gradations by which 

the Chriſtian hopes to attain the perfection of his na- 

ture and the moſt cxquilite happineſs of which it is ſuſ- 

ceptible. 5 1 bs - 
Such are the ſpeculative, and ſuch the practical This ſy- 

principles of Chriſtianity. From the former, its vo- ſtem aſſert- 

taries contend, that the origin, economy, and revolu— 2 . 

tions of intelligent nature alone can be rationally ex- — 


inte deer ne 
plained. From the latter, they aſſert, that the na- e 


ture of man, whether conſidered in its individual or lence of its 


ſocial capacity, can alone be conducted to its higheſt nature, and 
perfection and happineſs. With the determined A- the evi- 
theiſts they ſcarcely deign to expoſtulate. For, ac- mo ol its 
cording tothem, philoſophers who can deduce the ori- 417 1 
gin and conſlitution of things from caſual rencounters 0 
or mechanical neceſſity, are capable of deducing any 
concluſion from any premiſes. Nor can a more gla- 

ring inſtance of abſurdity be produced, than the idea 

of a contingent or ſelf- originated univerſe, When 


Deiſts 
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Chriſtia- Deiſts and other ſceptics upbraid them with myſte- 
nity. rious or incompatible principles, they without heſita- 
tion deny the charge. They demand of any reaſoner 
who admits that a being may be omnipreſcut without 
extenſion; or that he can imprets motion upon other 
things, whilſt he himſelf is neceſſarily immoveable, 
npon what ground he charges Chriſtianity with incom- 
„r principles. They aſk the ſage, why it ſhould 
thought more extraordinary, that the Son of God 
ſhould be ſent to this world, that he ſhould be a man 
of like paſſions with other men, that he ſhould ſuffer and 
die for the relief of his degnerate creatures, than that an 
exiſtence whole felicity is eternal, inhcrent, and in- 
finite, ſhould have any motive for creating beings ex- 
terior to himſelf? Is it not, ſays the Chriſtian, equally 
worthy of the divine interpoſition to reſtore order 
and happineſs where they are loſt, as to communicate 
them where they never have been! Is not infinite 

_ goodneſs equally conſpicious in relieving miſery as in 
diffuſing havpineſs ? 1s not the exiſtence of what we 
call 5 the world, under the tuition of an infinite- 
ly perfect Being, as inſcrutable as the mean exhibited 


by Chriſtianity for its abohtion? The death and re- 


ſurrection of the Son of God, and pardon and life 
through him, are certainly not leis reconcileable 
to human reaſon, 4 priori, than the exiſtence of vice 
and puniſhment in the productions of infinite wiſdom, 
power, and goodneſs : particularly when it is conſi- 
dered, that the virtues exerted and diſplayed by a 
perfect Being in a ſtate of humiliation and ſuffering, 
ſhall ultimately be productive of the reſtored felicity 
of inferior creatures, in proportion to their glory and 
excellence; and that ſuch goodneſs may apply the 


bleſſings which it has obtained, in whatever man- 


ner, in whatever degree, and to whomſoever it plea- 
ſes, without being under any neceſſity to violate the 
freedom of moral agents, by recalling them to the 
paths of virtue and happineſs by a mechanical and ir- 
| reſiſtible ſorcc. | | 
Miracu- It will be granted to philoſophy by the Chriſtian, 
lous as poſ- that as no theory of mechanical nature can be formed 


ible, and without preſuppoſing ſacred and eſtabliſhed laws from 


perhaps as yhich ſhe ought rarely or never to deviate, ſo in fact 
22 ſhe tenaciouſſy purſues theſe general inſtitutions, and 
events, from their conſtant obſervance reſult the order and 
regularity of things. But he cannot admit, that the 
important ends of moral and intellectual improvement 
may be uniformly obtained by the ſame means, He 
_ affirms, that if the hand of God ſhould either remain 
always entirely inviſible, or at leaſt only perceptible 
in the operation of ſecond cauſes, intelligent beings 
would be apt in the courſe of time to reſolve the inter- 
poſitions of Deity into the general laws of mechaniſm ; 
to forget their connection with nature, and conſequently 
their dependence upon him. Hence, according tothe 
dictates of common ſenſe, and to the unanimous voice 
of every religion in every age or clime, for the pur- 
poſes of wiſdom and beneyolence, God may not only 
control, but has actually controlled, the common courſe 
and general operations of nature. So that, as in the 


material, world the law of cauſe and eſect is gene- 


rally and ſcrupulouſly obſerved for the purpoſes of na- 
tural ſubſiſtence and accommodation; thus ſuſpenſes 
und changes of that univerſal law are equally neceſſary 
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of Zerduſt, to an extraordinary interpoſition of divine 
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for the advancement of moral and intellectual perfec- Chriſia- 

tion. | nity, 
But the diſciple of Jeſus not only contends, that no 

2 of religion has ever yet been exhibited fo con- Chriſta; 

iſtent with itſelf, ſo congruous to philoſophy and the ty not l- 

common ſenſe of mankind, as Chriſtianity ; he like- explains 4 

wiſe ayers, that it is infinitely more productive of real the pheno- 

and ſenſible conſolation than any other religious or ena, but 

philoſophical teners, which have ever entered into the rr ax. 

ſoul, or been applied to the heart of man. For what 1 

is death to that mind which conſiders eternity as the ture. 

career of its exiſtence? What are the frowns of for- 

tune to him who claims an cternal world as his inhe- 

ritance? What is the loſs of friends to that heart 

which feels, with more than natural conviction, that 

it ſhall quickly rejoin them in a more tender, intimate, 

and permanent intercourſe than any of which the pre- 

ſent life is ſuſceptible ? What are the fluctuations and 

viciſſitudes of external things to a mind which ſtrongly 

and uniformly anticipates a ſtate of endleſs and immu- 

table felicity ? What are mortifications, diſappoint- 

ments, and inſults, to a ſpirit which is conſcious of be- 

ing the original offspring and adopted child of God; 

which knows that its omnipotent Father will, in pro- 

per time, effectually aſſert the dignity and privileges 

of its nature? In a word, as earth is but a ſpeck of 

creation, as time is not an inſtant in proportion to 

eternity, ſuch are the hopes and proſpects of the Chri- 

ſtian in compariſon of every ſublunary misfortune or 

difficulty. It is therefore, in his judgment, the eternal 

wonder of angels, and indelible opprobrium of man, 

that a religion ſo worthy of God, ſo ſuitable to the 

frame and circumſtances of our nature, ſo conſonant _ 

to all the dictates of reaſon, ſo friendly to the dignity 

and improvement of intelligent beings, pregnant with 

genuine comfort and delight, ſhould be rejected and 

deſpiſed. Were there a poſlibility of ſuſpence or he- 

ſitation between this and any other religion extant, he 

could freely truſt the determination of a queſtion ſo 

important to the candid deciſion of real virtue and 

impartial philoſophy. _ . e 18 
Mr Gibbon, in his Hiſtory of the Decline and Fall Mr Gib- 

of the Roman Empire, mentions five ſecondary cauſes Þon at- 

to which he thinks the propagation of Chriſtianity, c . 

and all the remarkable circumſtances which attended bony x4 

it, may be with good reaſon aſcribed. He ſeems to 1 1 7 

inſinuate, that Divine Providence did not act in a ſin- Chriſtiani- 

gular or extraordinary manner in diſſeminating the re- ty was ow- 

ligion of Jeſus through the world; and that, if every ing to 

other argument which has been adduced to prove the eg 

ſacred authority of this religion can be parried or re- en. 

futed, nothing can be deduced from this ſource to pre- hich no 

vent it from ſharing the ſame fate with other ſyſtems arguments 

of ſuperſtition, The cauſes of its propagation were in can be de- 

his opinion founded on the principles of human nature duced in 

and the circumſtances of ſociety. If we aſcribe not prot 05.18 

Ag : : authenti- 

the propagation of Mahometiſm, or of the doctrines city. 

providence, operating by an unperceived influence on 

the diſpoſitions of the human heart, and controlling 

and confounding the ordinary laws of nature; nci- 

ther can we, upon any reaſonable grounds, refer 

the promulgation of Chriſtianity to ſuch an inter- 

poſition. | 5 | 
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The ſecondary cauſes to which he aſcribes theſe ef- 
fects are, 1. The inflexible and intolerant zeal of the 
Chriſtians ; derived from the Jewiſh religion, but pu- 
rified from the narrow and unſocial ſpirit which, in- 
ſtead of inviting, deterred the Gentiles trom embracing 
the law of Moſes. 2. The doctrine of a future life, 
improved by every additional circumſtance which could 
give weight and efficacy to that important truth, 
3. The miraculous powers aſcribed to the primitive 


church. 4. The pure and auſtere morals of the Chri- 


ſtians. $5. The union and diſcipline of the Chriſtian 
republic, which gradually formed an independant and 
increaſing (tate in the heart of the Roman empire. 
In pointing out the connection between the f of 
theſe cauſes and the effects which he repreſents as ari- 
ſing from it, this learned and ingenious writer obſerves, 


that the religion of the Jews does not ſeem to have 


been intended to be propagaied among the Heathens, 


and that the converſion of proſclytes was rather acci- 


dental than conſiſtent with the purport and the general 


ſpirit of the inſtitutions of Judaiſm, The Jews were, 


trines and adhere to the inſtitutions of their religion 


culiar people. 


of conſequence, ſtudious to preſerve themſelves a pe- 
Their zeal for their own religion was 
intolerant, narrow, and unſocial. 

In Chriſtianity, when it made its appearance in the 
world, al} the better part of the predominant ſpirit of 
Judaiſm was retained ; but whatever might have a 


tendency to confine its influence within narrow limits 


was laid alide. Chriſtians were to maintain the doc- 


with ſacred fidelity. They were not to violate 


their allegiance to Jeſus by entertaining or profeſſing 


any reverence for Jupiter or any other of the Heathen 


deities ; it was not even neceſſary for them to comply 
with the politive and ceremonial inſtitutions of the law _ 


of Moſes, —although theſe were acknowledged to have 
been of divine origin. The zeal, therefore, which 
their religion inculcated, was inflexible, It was even 
intolerant : for they were not to content themſelves 
with profeſſing Chriſtianity and conforming to its laws; 


they were to labour with unremitting aſſiduity, and 
to expoſe themſelves toevery difficulty and every dan- 


ger, in converting others to the ſame faith. | 

But the ſame circumſtances which rendered it thus 
intolerant, communicated to it a more liberal and aleſs 
unſocial ſpirit than that of Judaiſm, The religion of 
the Jews was intended only for a few tribes : Chriſti- 
anity was to become a catholic religion; its advanta- 
ges were to be offered to all mankind. | 

All the different ſects which aroſe among the 


mitive Chriſtians uniformly maintained the ſame zeal 
for the propagation of their own religion, and the fame 
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abhorrence for every other. The Orthodox, the Ebion- 
ites, the Gnoſtics, were all equally animated with the 
ſame excluſive zeal, and the ſame abhorrence of idolatry, 
which had diſtinguiſhed the Jews from other nations. 
Such is the general purportof what Mr Gibbon advan- 
ces concerning the influenceof the firſt of thoſe ſecondary 
cauſes in the propagation of Chriſtianity. It would be 
uncandid to deny, that his ſtatement of facts appears 
to be, in this inſtance, almoſt fair, and his deductions 
tolerably logical. The firſt Chriſtians were remarkable 
for their deteſtation of jdolatry, and for the generous 
diſintereſted zeal with which they labonred to convert 


others to the ſame faith, The firſt of theſe principles, 


Vor. IV. 


[903 i) 


pri- 
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no doubt, contributed to maintain the dignicy and Chriflia- 


the purity of Chriſtianity ; and the ſecond to diſſe mi- 
nate it through the world. But the facts which he 
relates are ſcarce conſiſtent throughout. He ſeems to 
repreſent the zeal of the firſt Chriſtians as ſo hot and 
intolerant, that they could have no ſocial intercourſe 
with thoſe who {till adhered to the worſhip of Heathen 
deities. In this caſe, how could they propagate their 
religion ? Nay, we may even aſk, How could they 
live ? If they could not mingle with the Heathens in 
the tranſactions either of peace or war; nor witneſs the 
marriape or the funeral of the deareſt friend, if a Hea- 
then; nor practiſe the elegant arts of muſic, painting, 
eloquence, or poetry; nor venture to uſe freely iu 


_ converſation the language of Greece or of Rome;— 


it is not caſy to ſee what opportunities they could have 
of dilleminating their religious ſentiments, If, in ſuch 
circumſtances, and obſcrving rigidly ſuch a tenor of 


conduct, they were yet able to propagate their religion 
with ſuch amazing ſucceſs as they are ſaid to hayc 


done; they muſt ſurely either have praQtiſed ſome 


wondrous arts unknown to us, or have been aſſiſted 


by the ſupernatural operation of divine power, 
But all the hiſtorical records of that period, whether 


ſacred or profane, concur to prove, that the primitive 


Chriſtians in general did not retire with ſuch religious 
horror from all intercourſe with the Heathens. They 
reſuſed not to ſerve in the armies of the Roman em- 
pire : They appealed to Heathen magiſtrates, and ſub- 
mitted reſpectfully to their deciſions : the Huſband 
was often a Heathen, and the wife a Chriſtian; or, 


again, the huſband a Chriſtian, and the wife a Hea- 
then. 
ved, that weneed not quote authorities in proof of them. 


Theſe are facts ſo univerſally known and belie- 


This reſpectable writer appears therefore not to have 


ſtated the facts which he produces under this head 


with ſufficient ingennouſneſs ; and he has taken care to 
exaggerate and improve thoſe which he thinks uſeful 
to his purpoſe with all the ee deluſive colours of 
eloquence. But had the zeal o 

been ſo intolerant as he repreſents it, it muſt have been 
highly unfavourable to the propagation of their reli- 
gion : all their wiſhes to make converts would, in that 
caſe, have been counteracted by their unwillingneſs to 
mix, in the ordinary intercourſe of life, with thoſe 
who were tobe converted, Their zeal, and the libe- 


ral ſpirit of their religion, were indeed ſecondary cauſes 
which contributed to its propagation : but their zeal 


was by no means fo ridiculouſly intolerant as this writer 
would have us believe; if it had, it mnſt have produ- 
ced effects directly oppoſite to thoſe which he aſcribes 
to it. | | 


the firſt Chriſtians 


nity. 
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In illuſtrating the influence of the Second of theſe ſe- Cauſe 11. 


condary cauſes to which he aſcribes the propagation of 
Chriſtianity, Mr Gibbon diſplays no leſs ingenuity than 
in tracing the nature and the effects of the firſt. The 
doctrine of a future life, improved by every additional 
circumſtance which can give weight and efficacy to that 
important truth, makes a conſpicuous figure in the 
Chriſtian ſyſtem ; and it is a doctrine highly flattering 
to the natural hopes and wiſhes of the human heart. 
Though the Heathen philoſophers were not unac- 
quainted with this doctrine; yet to them the ſpiritu- 


body, its immortality, and its 


ſeparate ſtate from the 
= 4% pro- 


ality of the human ſoul, its capacity of exiſtence in a 
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Chriftia- proſpect of laſting happineſs in a ſuture life, rather 


nity - 


appeared things poſlible and deſirable, than truths fully 
eſtabliſhed upon ſolid grounds. Theſe doctrines, Mr 
Gibbon would perſuade us, had no influence on the 
moral ſentiments and general conduct of the Heathens, 
Even the philoſophers, who amuſed themſclves with 
diſplaying their cloquence and ingenuity on thoſc ſplen- 
did themes, did not allow them ro influence the tenor 
of their lives. The great body of the people, who 
were occupied in purſuits very different from the ſpe- 
culat ions of philoſophy, and were unacquainted with 
the queſlions diſcuſſed in the ſchools, were ſcarce ever 
at pains to reflect whether they conſiſted of a material 
and a ſpiricual part, or whether their exiſtence was to 
be prolonged beyond the term of the preſent life; and 
they could not regulate their lives by principies which 
they did not know. ; 

In the popular ſuperſtition of the Greeks and Ro- 


mans, the doctrine of a future ſtate was not omitted. 


Mankind were not only flattered with the hopes of 
continuing to exiſt beyond the term of the preſent life ; 
but different conditions of exiſtence were promiſed or 
threatened, in which retributions for their conduct in 
human life were to be enjoyed or ſutfered. Some were 


exalted to heaven, and aflociated with the gods; others 


were rewarded with lets illuſtrious honours, and a 
mare moderate ſtate of happineſs, in Elyſium ; and 
thoſe, again, who by their conduct in life had not 


merited rewards, but puniſhments, were conſigned to 


Tartarus. Such were the ideas ofa future ſtate which 
made a part of the popular ſuperſtition of the Greeks 
and Romans, 
impreſſion on the minds of thoſe among whom they 
prevailed. They were not truths ſupported by evi- 
dence ; they were not even plauſible ; they were a tiſ- 
ſue of abſurdities. They had not therefore a more 


powerful influence on the morals, than the more refined 
' ſpeculations of the philoſophers. 


ſpel, as imperfectly acquainted with the doctrine of 
4 future ſtate. as the Greeks and Romans. This doc- 
trine made no part of the law of Moſes. It is but 
darkly and doubtfully infinuated through the other parts 
of the Old Teſtament. Thoſe among the Jews who 
treated the ſacred ſcriptures with the higheſt reverence, 


always denied that ſuch a doctrine could be deduced 


from any thing which theſe taught ; and maintained 
that death is the final diſſolution of man. 
The rude tribes -who inhabited ancient Gaul, and 
ſome other nations not more civilized than they, en- 
tertained ideas of a future life, much clearer than 
thoſe of the Greeks, the Romans, or the Jews, 
Chriſtianity, however, explained and inculcated the 
truth of this doctrine in all its ſplendor and all its 
dignity. It exhibited an Orgs yet not abſurd, view 
of the happineſs of a future life, ; 
horrorson the place of puniſhment, and added new 
ſeverity to the tortures to be inflicted, in another world. 
The authority on which it taught theſe doctrines, and 
diſplayed theſe views, was ſuch as to ſilence inquiry and 
doubt; and to command implicit belief. What added to 
the influence of the doctrine of a future ſtate of exiſtence, 


thus explained and inculcated, was, thatthefirſtChriſtians 


1 


But they produced only a very faint 


It conferred new. 
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confidently prophetied and ſincerely believed that the 


end of the world, the conſummation of all things, was ity. 
faſt approaching, and that the generation then preſent ———— 


ſhould live to witneſs that awful event. Another cir- 
cumſtance which contributed to render the ſame doctrine 
ſo favourable to the propagation of Chriſtianity was, 
that the firſt Chriſtians dealt Camnation without re- 
morſe, and almoſt without making any. exceptions, on 
all who died in the belief of the ablurditics of Heathen 
ſuperſtition. Thus taught and improved with theſe 
additional and heightening circumſtances, this doc- 
trine, partly by preſenting alluring proſpects and ex- 
citing pleating hopes, partly by working upon the 
fears of the human heart with repreſentations of ter- 
ror, operated in the moſt powerful manner in cxtend- 
ing the influence of the Chriſtian faith. 


Here, too, facts are rather exaggerated, and the Obſerya 
inferences ſcarce fairly deduced, It muſt be confeſſed, tions in . 
that the ſpeculations of the Heathen philoſophers did Wer. 


not fully and undeniably eſtabliſh the doctrine of the im- 
mortality of the human ſoul ; nor can we preſume to aſ- 


ſert, in contradict'on to Mr Gibbon, that their arguments 


could impreſs ſuch a conviction of this truth as might 
influence in a very ſtrong degree the moral ſentimenis 
and conduct. They muſt, however, gave produced ſome 
influence on theſc. Some of the moſt illuſtrious among 
the Heathen philoſophers appear to have been 10 


_ ſtrongly imprefled with the belief of the ſoul's immor- 


tality, and of a future ſtate of retribution, that their 
general conduct was conſtantly and in a high degree 


influenced by that belief. Plato and Socrates are eminent 


and well known inſtances. And if, in ſuch inſtances as 
theſe, the belief of theſe truths produced ſuch conſpi- 


_ cuous effects; it might be fairly inferred, though we 


had no farther evidence, that thoſe characters were far 
from being ſingular in this reſpect. It is a truth ac- 
knowledged as unqueſtionable in the hiſtory of the 


arts and ſciences, that wherever any one perſon has 
Even the Jews, whoſe religion and legiſlature were 


communicated from heaven, were in general, till with- 
in a very ſhort time before the propagation of the go- 


cultivated theſe with extraordinary ſucceſs, ſome among 

his contemporaries willalways be found to have rivalled 
his excellence, and a number of them to have been en- 
gaged in the ſame purſuits. On this occaſion we may 
venture, without heſitation, to reaſon upon the ſame 
principles. When the belief of the immortality of 
the human foul produced ſuch illuſtrious patterns 


of virtue as a Plato and a Socrates ; it muſt certam-- 


ly have influenced the moral ſentiments and con- 
duct of many others,—although in an inferior degree. 
We ſpeculate, we doubt, concerning the truth of 
many doctrines of Chriſtianity ; many who profeſs that 
they believe them, make this profeſſion only becauſe 


they have never conſidered ſeriouſly. whether they be 


true or falſe, But, notwithſtanding this, theſe truths 
ſtill exert a powerful influence on the ſentiments and 
manners of ſociety in general. Thus, alſo, it appears, 
that the doctrines of ancient philoſophy concerning a 
future life, and even the notions concerning Olympus, 
Ely ſium, and Tartarus, which made a part of the po- 
pular ſuperſtition, did produce a certain influence on 
the ſentiments and manners of the heathens in gene- 
ral. That influence was often indeed inconſiderable, 
and not always happy; but ſtill it was ſomewhat 
greater than Mr Gibbon ſeems willing to allow. Chri- 
ſtians have been ſometimes at pains to exaggerate the 
abſurditics of Pagan ſaperſtition, in order that the ad- 

| vantages 
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vantages of Chriſtianity might acquire new valuc from 
being contraſted with it. Here we find one who is 


»—— rathcr diſpoſed to be the enemy of Chriſtianity, diſ- 
playing, and even exaggerating, thoſe abſurdities for a 


very ditterent purpoſe. But the truth may be ſafely 
admitted: it is only when exaggerated that it can 
ſerve any purpoſe inimical to the ſacred authority of 
our holy religion. Mr Gibbon certainly repreſents 
the religious doctrine of the ancient Gauls, in reſpect 
to the 1mmortality of the human ſoul and a future 
ſtate, in too favourable a light, It 1s only becauſe the 


whole ſyſtem of ſaperſtition which prevailed among 


thoſe barbarians is fo imperſectly known, that it has 
been imagined to conſiſt of more ſublime doctrines than 
thoſe of the popular ſuperſtition of the Greeks and 
Romans. The evidence which Mr Gibbon adduces in 
proof of what he aſſerts concerning theſe opinions 
of the ancient Gauls, is partial, and far from ſatisfac- 
tory. They did indeed aſſert and believe the ſoul to 
be immortal; but this doctrine was blended among a 
number of abſurdities much groſſer than thoſe which 
characteriſe the popular religion of the Greeks and 


Romans. The latter was the ſuperſtition of a civilized 


people, among whom reaſon was unfolded and impro- 
ved by cultivation, and whoſe manners were poliſhed 
and liberal; the former was that of barbarians, among 
Whom reaſon was, as it were, in its infancy, and who 
were ſtrangers to the improvements of civilization. 


When haſty obſervers found that thoſe barbarians were 


not abſolutely ſtrangers to the idea of immortality, they 
were moved to undue admiration; their ſurpriſe at find- 
ing what they had not expected, confounded their under- 


ſtanding, and led them to miſconceive and miſrepreſent. 


What we ought to aſcribe to the ſavage ferocity of the 


character of thoſe rude tribes, has been attributed by miſ- 


take to the influence of their belicf of a future ſtate. 


In the law of Moſes, it muſt be allowed, that this 


doctrine is not particularly explained nor earneſtly 
inculcated. The author of the Divine Legation 
of Moſes, &c. has founded upon this fact an in- 
genious theory, which we ſhall elſewhere have oc- 
Caſion to examine. The reaſons why this doctrine 


was not more fully explained to the Jews, we cannot 


pretend to aſſign, at leaſt in this place; yet we can- 
not help thinking, that it was more generally known 
among the or than Mr Gibbon and the author of 
the Divine Legation are willing to allow. Though it 
be not ſtrongly inculcated in their code of /aws, yet 
there is ſome reaſon to think that it was known and 
generally prevalent among them long before the Baby- 
zoniſh captivity ; even in different paſſages in the wri- 
tings of Moſes, it is mentioned or alluded to in an 
_unequiyocal manner. In the hiſtory of the patriarchs, 

it appears that this doctrine was known to them; it 
appears to have had a ſtrong influence on the mind of 


Moſes himſelf, Was David, was Soloman, a ſtranger ' 
19 this doctrine? We cannot here deſcend to very mi- 


nute particulars ; but ſurely all the efforts of ingenuity 
muſt be inſufficient to torture the ſacred ſcriptures of 
the Old Teſtament, ſo as to prove that they contain 
nothing concerning the doctrine of a future ſtate any 
where but in the writings of the latter prophets, and 
that even in theſe it is only darkly inſinuated. Were 
the Jews, in the earlier part of their hiſtory, ſo totally 
ſecluded from all intercourſe with other nations, that a 


35-1 


doctrine of ſo much importance, more or leſs know! Chriſlia- 
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to all around, could not be communicated to them? 


The Phariſees id admit traditions, and ſer upon them TTY 


an undue value; yet they appear to have been cont:- 
dered as the moſt orthodox bt the different ſes which 
prevailed among the, Jews : the Sadducces were rather 
regarded as innovators, 

But though we are of opinion, that this ingenioss 
writer allows to the doctrine of the Greek and Roman 
philoſophers, concerning the immortality of the human 
ſoul, as well as to the notions concerning a tuture ſtate 
which made a part of the popular ſuperſt tions of thoſc 
nations, leſs influence on the moral ſentiments and 


conduct of mankind than what they really exerted ; 


though we cannot agree with him in allowing the ideas 
of the immortality of the ſoul and of a future ſtate, 
which were entertained by the Gauls aud ſome other 


rude nations, to have been much ſuperior in their na- 


ture, or much happicr in their influence, than thoſe 
of the Greeks and Romans; and though, in conſe- 
quence of reading the Old teſtament, we are diſpoſed 
to think that the Jews knew ſomewhat more concerning 
the immortality of the human ſoul, and concerning the 
future ſtate in which human beings are diſtined to ex- 
iſt, than Mr Gibbon repreſents them to have known ; 
yet ſtill we are very ſenſible, and very well pleaſed to 
admit, that “ life and immortality were brought to 
light through the goſpel.” e 

The doctrine of a future life, as it was preached by 


the firſt Chriſtians, was eſtabliſhed on a more ſolid ba- 


ſis than that on which it had been before maintained ; 
was freed from every abſurdity ; and was, in ſhort, 


ſo much improved, that its influence, which, as it 
was explained by Heathen poets and philoſophers, muſt 


be confeſſed to have been in many inſtances doubtful, 
now became favourable only to the intereſts of piety 
and virtue, and to them in a very high degree. It 
undoubtedly contributed to the ſucceſsful propaga- 


tion of Chriſtianity ; for it was calculated to attract 


and pleaſe both the fpeculating philoſopher. and the 
ſimple uncnlightened votary of the vulgar ſuperſtition. 


The views which it exhibited were diſtin ; and all 
was plauſible and rational, and demonſtrated by the 


fulleſt evidence. But the happineſs which it promiſed 
was of a leſs ſenſual nature than the enjoyments which 
the Heathens expected on Olympus or in Elyſium; 
and would therefore appear leſs alluring to thoſe who 
were not very capable of refined ideas, or preferred the 


gratification of the ſenſes in the preſent life to every. 
other ſpecies of good. It the firſt Chriſtigns rejoiced 
in the hope of beholding all the votaries of Pagan ido- 


latry aflited with the torments of hell in a future 


| ſtate, and boaſted of theſe hopes with inhuman exul- 
tation, they wonld in all probability rather irritate 


than alarm thoſe whom they ſonght to convert from 


that ſuperſtition: the Heathens would be moved to 


regard with indignant ſcorn the preacher who pretend- 


cd, that thoſe whom they venerated as gods, | heroes, 


and wiſe men, were condemned to a ſtate of unſpeak- 
able and laſting torment. Would not every feeling of 
the heart revolt againſt the idea, that a parent, a child, 
a hnſband, a wife, a friend, a lover, or a miſtreſs, but 
lately loſt, and ſtill lamented, was conſigned to eternal 
torments for actions and opinions which they had deem- 
od highly agreeable io ſuperior powers? 


4X2 We 


chriſtia- 
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We may conclude, then, with reſpect to the jnflu- 
ence of this ſecondary cauſe in promoting the propa- 
gation of Chriſtianity, that the circumſtances of the 
Heathen world was leſs favourable to that influence 
than Mr Gibbon pretends; that the means by which 
he repreſents the primitive Chriſtians, as improvingits 
elficacy, were ſome of them not employed, and others 
rather likely to weaken than toſtrengthen it; and that 
therefore more 15 attributed to the operation of this 
cauſe than it could poſſibly produce. 

The third cauſe, the miraculous powers of the pri- 
mitive church, is with good reaſon repreſented as ha- 


ving conduced very often to the conviction of infidels. 


Mr Gibbon's reaſonings under this head are, That nu- 
merous miraculous works of the moſt extraordinary 
kind were oſtentatiouſly performed by the firſt Chriſti- 


ans: that, however, from the difficulty of fixing the 


Obſerva- 
tions in re- 
ply- 


Mr Hume. 


facts. 
place, into a particular examination of the miracles of 
cur Saviour, and his apoſtles, and the primitive church. 


period at which miraculous powers ceaſed to be com- 


municated to the Chriſtian church, and from ſonic 


other circumſtances, there is reaſon io ſuſpect them to 
have been merely the pretences of impoſture ; but this 
(to uſe a phraſe of his _ is only darkly infinuatcd : 
and laſtly, that the Heathens having been happily 
prepared to receive them as real by the many wonders 


nearly of a ſimilar nature, to which they were accu- 


ſtomed in their former ſuperſtition, the miracles which 
the firſt Chriſtians employed to give a ſanaion to their 
doctrines, contributed in the moſt effectual manner to 
the propapation of Chriſtianity. DE i EA 

In reply to what is here advanced, it may be ſug- 
geſted, that the miracles recorded in the New Teſta- 


ment, as having been performed by the firſt Chriſtians 


when engaged in propagating their religion, as well 
as a number of others recorded by the Fathers, are 
eſtabliſhed as true, upon the moſt indubitable evidence 
which human teſtimony can afford for any fact, An 
ingenious Scotch writer , who was to fond of em-. 
ploying his ingenuity in undermining truths generally 
received, has endeavoured to prove that no human 


teſtimony, however ſtrong and unexceptionable, can 


afford ſufficient cvidence of the reality of a miracle. 
gut his reaſonings on this head, which once excited 
doubt and wonder, have been fince completely refuted ; 
and mankind ſtill continue to acknowledge, that though 
we are all liable to miſtakes and capable of deceit, yet 
human teſtimony nay afford the moſt convincing evi- 
dence of the moſt extraordinary and even ſupernatural 
The reader will not expect us to enter, in this 


An enquiry into theſe will be a capital object in ano- 
ther part of this work (TheEo0LoGY). We may here 


conſider it as an undeniable and a generally acknow- 


ledged fact, that a certain part of thoſe miracles were 
real. Such as were real, nndoubtedly contributed, in 
a very eminent manner, to the propagation of Chriſ- 
tianity ; but they are not to be ranked among the na- 
tural ee cauſes. | 

It is difficult to diſtinguiſh at what period miracu- 
lous gifts ceaſed to be conferred on the members of the 
primitive church; yet we may diſtinguiſh, if we take 
pains to inquire with minute attention, at what period 


the evidence ceaſes to be ſatisfactory. We can alſo by 


conſidering the circumſtances of the church through 
the ſeyeral ſtages of its hiſtory, form ſome judgment 


GTO 


ſpects. 
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concerning the period during which the gifts of pro. Chrifta. 


pheſying, and ſpeak ing with tongues, and workin 


nity. 


miracles, were moſt neceſlary to Chriſtians to enable 


them to ailert the truth and dignity of their religion. 
The Heathens were no ſtrangers to pretended miracles 
and prophecies, and other ſceming interpoſitions of ſu- 
perior beings, diſturbing the ordinary courſe of nature 
and of human affairs: but the miracles to which the 
were familiariſed had been ſo often detected to be tricks 
of impoſture or pretences of mad enthuſiaſm, that, in- 
ſtead cf being prepared to witneſs or to receive accounts 
of new miracles with eaſy credulity, they muſt have been 
in general diſpoſed to view them with jealouſy and 
ſuſpicion. 
been accuſtomed, and thoſe performed by the apoſtles 
and the firſt preachers of Chriſtianity, were directly con- 


tradictory ; and therefore the one could receive no aſ- 


{ſtance from the other. | N 

Yet we muſt acknowledge, notwithſtanding what 
we have above advanced, that as diſagreements with 
reſpect to the principles and inſtitutions of their 


Beſides, the miracles to which they had 


religion very early aroſe among Chriſtians ; ſo they _ 


likewiſe ſought to extend its influence, at a very carly 
period, by the uſe of prors frauds, 
appear to have ſometimes ſerved the immediate pur- 
poſes for which they were employed, though cyentu- 


ally they have been highly injurious to the cauſe of 


Chriſtianity. 


We conclude, then, that Chriſtianity was indebted 


to the influence of miracles in a conſiderable degree for 
its propagation : but that the real miracles of our Sa- 
viour and his apoſtles, &c. were not among the /2con 


dary cauſes of its ſucceſs : that the Heathens who were 


to be converted were not very happily prepared for re- 


cciving the miracles of the goſpel with blind credulity : 
that, as it is poſſible to diſcern between ſufficient and 
inſufficient evidence, ſo it is not more difficult to diſtin- 
guiſh between true and falſe miracles : and, laſtly, that 
talſe miracles were ſoon employed by Chriſtians as en- 
gines to ſupport and propagate their religion, and per- 


haps not unſucceſsfully ; but were, upon the whole, 


more injurious than ſerviceable to the cauſe which they 


were called in to maintain. | 


Pious frauds, too, 


The fourth of this ſeries of ſecondary cauſes, which this Cauſe Iv. 


author thinks to have been adequate to the propagation 


of Chriſtianity, is the virtues of the primitive Chri- 
ſtians. Theſe he is willing to attribute to other and 
leſs generous motives, rather than to the pure influ- 
ence of the doctrines and precepts of their religion. 
The firſt converts to Chriſtianity were moſt of them 
from among the loweſt and moſt worthleſs characters. 
The wiſe, the mighty, and thoſe who were diſtinguiſh- 
ed by ſpecious virtues, were in general perfectly ſatis- 
fied with theeir preſent circumſtances and future pro- 
enlightened, or oppreſſed with the ſenſe of atrocious 
guilt, and who were infamous or outcaſts from ſociety, 


were cager to graſp at the hopes which the goſpel held 


out tothem. 

When, after enliſting under the banner of Chriſt, 
they began to conſider themſelves as “ born again to 
newneſs of life ; remorſe and fear, which eaſily pre- 
vail over weak minds ; ſelfiſh hopes of regaining their 
reputation, and attaining to the honours and happineſs 


of thoſe manſions which Jeſus was ſaid to have gone 10 


prepare ; 
| 


People whoſe minds were naturally weak, un- 
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| Chriſtia- prepare; with a deſire to raiſe the honour and extend 


uity. 


Obſerva- 
tions, in 
anſwer. 


embraced can ſuffer from this circumſtance. 
were they only the weak and illiterate whom the 


the influence of the ſociety of which they were become 
members; all together operated ſo powertully as to 
enable them to diſplay both active and paſſive virtue in 
a very extraordinary degree. Their virtues did not 
flow from the pureſt and nobleſt ſource ; yet they at- 
tracted the notice and moved the admiration of man- 
kind, Of thoſe who admired, ſome were eager to imi- 
tate; and, in order to that, thought it neceſlary to 
adopt the ſame principles of action, | 
Their virtues too, were rather of that ſpecies which 


excite wonder, becauſc uncommon, and not of eſſen- 


tial utility in the ordinary intercourſe of ſocicty; than 
of thoſe which are indiſpenſably neceſlary to the ex- 
iſtence of ſocial order, and contribute tio the caſe and 


convenience of life. Such virtues were well calculated 


to engage the imitation of thoſe who had failed egre- 


gioully in the practice of the more ſocial virtues. 


Thus they practiſed extraordinary, but uſeleſs and 


unſocial, virtucs, upon no very generous motives; and 


thoſe virtues drew upon them the eyes of the world, 

and induced numbers to embrace their faith. | 
We muſt, however unwillingly, declare, that this 

is plainly an uncandid account of the virtues of the 


primitive Chriſtians, and the motives from which they 


originated. The ſocial virtues are ſtrongly recom- 
mended through the goſpel. No degree of mortiffca- 
tion or ſelf-denial, or ſecluſion from the ordinary buſi- 


neſs and amuſements of ſ5c1al life, was required of the 


early converts to Chriſtiauity ; ſave what was indiſpen- 
ſably neceſſary to wean them from the irregular habits 
in which they had before indulged, and which had ren- 
dered them nuiſances in ſociety, and to form them to 
new habits equally neceſſary to their happineſs and their 


_ uſefulneſs in life. We allow that they practiſed vir- 


tues which in other circumſtances would, however 
ſplendid, have been unneceſſary, But in the difficult 
circumſtances in which the firſt Chriſtians were placed, 
the virtues which they practiſed were in the higheſt 
degree ſocial. The moſt prominent feature in their 
character was,“ their continuing toentertain ſentiments 
of generous benevolence, and to diſcharge ſcrupulouſly 
all the ſocial duties, towards thoſe who exerciſed nei- 


ther charity nor humanity, and frequently not even bare 


integrity and juſtice, in their conduct towards them. 

It cannot be ſaid with truth, that ſuch a proportion 
of the primitive Chriſtian were people whoſe charac- 
ters had been infamous and their circumſtances deſpe- 
rate, as that the character of the religion which they 
Nor 


apoſtles and their immediate ſucceſſors converted by 
their preaching. The criminal, to be ſure, rejoiced to 
hear that he might obtain abſolution of his crimes ; the 


mourner was willing to receive comfort; minds of refi- 


ned and generous feelings were deeply affected with 
that goodneſs which had induced the Son of God to ſub- 
mit to ſuffer and die for ſinners: but the ſynpli- 
city, the rationality, and the beauty of the Chriſtian 
ſyſtem, likewiſe prevailed in numerous inſtances over 
the pride and prejudices of the great and the wiſe ; in 
ſo many inſtances, as are ſufficient to vindicate the 
Chriſtian church from the aſperſion by which it has 


been repreſented, as being in the firſt period of its ex- 
_ Iſtence merely a body of criminals ard idivts, 
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The principles, too, from which the viriaes of the 
firſt Chriſtians originated, were not peculiarly mean and 
ſelfiſh; nay, they ſeem to have been uncommonly ſu- 
blime and diſintereſted. Remorſe in the guilty mind 
is a natural and reaſonable fentiment ; the detire of 


happineſs in every human breaſt is cqually fo. It is 


Chriflia- 
nity, 
6 


uncandid to cavil againſt the firſt Chrittians for being, 


like the reſt of mankind, influenced by theſe fenti- 
ments: And when we behold them overlooking tem- 


porary poſſeſſions and enjoy ments, extending their 


views to futurity, and „ living by faith; when we 
obſerve them“ doing good to thoſe who hated them, 
bleſſing thoſe who curſed them, and praying for thoſe 
by whom they were deſpitefully uſed ;*” can we deny 
their virtues to have been of the moſt generous aud 
diſintereſted kind ? Kit 

We allow, then, that the virtues of the firſt Chri- 
ſtians muſt have contributed to the propapation of their 
religion: but it is with pain that we obſerve this re- 
ſpectable writer ſtudioutly labouring to milrepreſent 


the principles from which thoſe virtues aroſe ; and not 


only the principles from which they aroſe, bur alſo 
their importance in ſociety, _ h 


* 


The th cauſe was the mode of church government Cauſe v. 
adopted by the firſt Chriſtians, by which they were with obſer— 


and its intereſts to their country and civil concerns, 
We wiſh not to deny, that the mutual attachment of 
the primitive Chriſtians contributed to ſpread the in- 


fluence of their religion ; and the order which they 


maintained, in conſequence of being animated with this 
ſpirit of brotherly love, and with ſuch ardent zeal for 
the glory of God, muſt no doubt have produced no 
leſs happy effects among them than order and regula- 
rity produce on every other occaſion on which they 
are ſtrictly obſerved, But whether the form of church- 
government, which was gradually eſtabliſhed in the 
Chriſtian church, was actually the happieſt that could 


knit together in one ſociety ; who preferred the church vations. 


poſſibly have been adopted; or whether, by eſtabliſh- 


ing a diſtin& ſociety, with ſeparate intereſts, within 
the Roman empire, it contributed to the diſſolution of 
that mighty fabric, we cannot here pretend to inquire. 


Theſe are ſubjects of diſcuſſion, with reſpe& to which 
we may with more propriety endeavour to ſatisfy our 


readers elſewhere. "<P 
From the whole of this review of what Mr Gibbon 


theſe five ſecondary cauſes in the propagation”df the 
goſpel, we think ourſelves warranted to conclude, 


That the zeal of the firſt Chriſtians was not, as he re- 
- preſents it, intolerant : That the doctrine of the im- 


mortality of the human ſoul was ſomewhat better un- 
derſtood in the heathen world, particularly among the 
Greeks and Romans and the Jews, than he repreſents 


it to have been; and had an influence ſomewhat hap- 


pier than what he aſcribes to it: That the additional 


circumſtances by which, he tells us, the firſt preachers 


of Chriſtianity improved the effects of this doctrine, 
were far from being calculated to allure converts: 
That the heathens, therefore, were not quite ſo well 
prepared ſor an eager reception of this doctrine as he 
would perſuade us they were; and, of conſequence, 
could not be influenced by it in ſo conſiderable a de- 
gree, in their converſion: That real, unqueſtionable mi- 


racles, performed by our Saviour, by his apoſtles, and 


by 


General 


has ſo ſpeciouſly advanced concerning the influence of concluſion 


concerning 


the influ- 
ence of the 


five cauſes. 


ny, 
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pagation of Chriſtianity ; but are not to be ranked 


— among the ſecondary cauſes; That weakneſs and blind 


Zeal did at times employ pretended miracles for the 
ſame purpoſe not altogether ineffectually: That though 
theſe deſpicable and wicked means might be in ſome 
inſtances ſucceſsful; yet they were, upon the whole, 
mach more injurious than beneticial : That the virtucs 
of the primitive Chriſtians aroſe from the moſt gene- 
rous and noble motives, and were in thcir nature and 
tendency highly favourable to ſocial order, and to the 
comfort of mankind in the ſocial ſtate; And, laſtly, 
That the order and regularity of church-government, 


which were gradually eſtabliſhed among the firſt Chri- 


ſtians, contributed greatly to maintain the dignity 
and ſpread the influence of their religion ; but do not 
appear to have disjoined them from their fellow-ſub- 
jects or to have rendered them inimical to the welfare 
of the ſtate of which they were members, 
Upon the whole, then, we do not ſee that theſe ſe- 


condary cauſes were equal to the effects that have been 


aſcribed to them ; and it ſeems undeniable, that others 
of a ſuperior kind co-operated with them. We ecarneſt- 


Iy recommend to the peruſal of the reader a valuable 


performance of Lord Hailes's, in which he enquires 
into Mr Gibbon's aſſertions and reaſonings, concerning 
the influence of theſe five cauſes, with the utmoſt accu- 


racy of information, ſtrength and clearneſs of reaſoning, 


and elegant ſimplicity of ſtyle, and without virulence 
or paſſion, | 


CHRISTIANS, thoſe who profeſs the religion of 
_ Chriſt: SeeCnrIsTIanITYand MESSIAH. —The name 
_ Chriſtian was firſt given at Antioch in the year 42 to 


ſuch as believed in Chriſt, as we read in the Acts: till 


that time they were called diſciples. 


The firſt Chriſtians diſtinguiſhed themſelves in the 
moſt remarkable manner by their conduct and their 
virtues, The faithful, whom the preaching of St Pe- 
rer had converted, hearkened attentively to the exhor- 


_ tations of the Apoſtles, who failed not carefully to in- 


ſtruc them, as perſons who were entering upon an 
entirely new life. They went every day to the temple 
with onc heart and one mind, and continued in prayers; 
doing nothing different from the other Jews, becauſe 
it was yet not time to ſeparate from them. 
made a {till greater 1 in virtue; for they ſold 
all that they poſſeſſed, and diſtributed their goods in 
proportion to the wants of their brethren. They eat 


their meat with gladneſs and ſingleneſs of heart, praiſing 


Gol, and having favour with all the people. St Chry- 
ſoſtom, examining from what ſource the eminent vir- 


tue of the firſt Chriſtians flowed, aſcribes it principally 


to their diveſting themſelves of their poſſeſſions ; © For 
„ (ſays that father) perſons from whom all that they 


% have is taken away, are not ſubj ect to fin : whereas, 


«« whoever has large poſſeſſions, wants not a devil or a 
e tempter to draw him into hell by a thouſand ways.” 

The Jews were the firſt and the moſt inyetcrate 
enemies the Chriſtians had. They put them to death 
as often as they had it in their power : and when 
they revolted againſt the Romans in the time of the 
emperor Adrian, Barchochebas, the head of that re- 
volt, employed againſt the Chriſtians the moſt rigo- 
rous puniſhments to compel them to blaſpheme and 
renounce Jeſus Chriſt. And we find that, even in 


the third century, they endeavoured to get into their 
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Cbriſtian- by ihicir ſueceſiors, did contribute ſignally to the pro- 


46 


„ reſt, in order to ſend them to Rome. 


But they 
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hands Chriſtian women, in order to ſcourge and flone Chriſtians, 
them in their ſynagogues, They curſed the Chriſtians —— 


ſolemnly three times a-day in their ſynagogues, and 
their rabbins would not ſuffer them to converſe with 
Chriſtians upon any occaſion, Nor were they content- 
cd to hate and deteſt them ; but they diſpatched emiſ- 
ſarics all over the world to defame the Chriſtians, and 
ſpread all forts of calumnies againſt them. They ac- 
cuſcd them, among other things, of worſhipping the 
ſun and the head of an als. They reproached them 


with idleneſs, and being an uſcleſs race of people. 


They charged them with treaſon, and endeayouring 
to erect a new monarchy againſt that of the Romans. 
They afiirmed, that, in celebrating their myſteries, 
they uſed to Kill a child and cat its fleſh, They accu- 
ſed them of the muſt ſhocking inceſts, and of intem- 
perance in their feaſts of charity. But the lives and be- 


haviour of the firſt Chriſtians were ſufficient to refute 


all that was ſaid againſt them, and evidently demonſtra- 
ted that theſe accuſations were mere calumny and the 
effect of inveteratc malice, Tee: ts 
Pliny the younger, who was governor of Pontus and 
Bithynia between the years 103 and 105, gives a 
very particular account of the Chriſtians in that pro- 
vince, ina letter Which he wrote to the emperor Tra- 
Jan, of which the following is an extract: I take 


& difficulty which ariſes to me. I have never been 
«« preſent at the examination of the Chriſtians ; for 
« which reaſon I know not what queſtions have been 
« put to them, nor in what manner they have been 
% puniſhed, My behaviour towards thoſe who have 
been accuſed to me has been this: I have interro- 


« gated them, in order to know whether they were 
When they have confeſſed it, 1 
% have repeated the ſame queſtion two or three 


« really Chriſtians. 


times, threatening them with death if they did 
% not renounce this religion. Thoſe who have per- 


6 ſiſted in their confeſſion, have been, by my order, 


* led to puniſhment, I have even met with ſome 
“ Roman citizens guilty of this phrenſy, whom, in 
regard to their quality, I have ſet apart from the 
Theſc per- 
«« ſons declare, that their whole crime, if they are 
«« guilty, conſiſts in this; that, on certain days, they 
« aſſemble before ſun-riſe, to ſing alternately the 
«« praiſes of Chriſt, as of a God, and to oblige them- 


«« ſelves, by the performance of their religious rites, 


c« not to be guilty of theft, or adultery, to obſerve in- 
«« yiolably their word, and to be true to their truſt. 
« This depoſition has obliged me to endeavour to in- 
form myſelf ſtill farther of this matter, by putting 
ce to the torture two of their women-ſervants, whom 
« they call deaconeſſes ; but I could learn nothing 
« more from them, than that the ſuperſtition of theſe 
«« people is as ridiculous as their attachment to it is 
« aſtoniſhing.” X 


There is extant a juſtification, or rather panegyric, 


of the Chriſtians, pronounced by the mouth of a Pa- 
gan prince. Itjis a letter of the emperor Antoninus, 


written in the year 152, in anſwer to the States of 
g the 


Aſia, who had accuſed the Chriſtians of bein 
cauſe of ſome earthquakes which had happened in that 
part of the world. 


% take care, leſt, in torturing and puniſhing thoſe 
whom they accuſed of Atheiſm (meaning the Chri- 
(ſtians, 


the liberty, Sir, to give you an account of every 


The emperor adviſes them to 
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Chriſtians, ſtians), they ſliould render them more obſtinate, inſtead the ſick by laying their hands on them, and reſtore Chriſtians. 
them to pertect health : 


of prevailing upon them to change their opinion; 


ſince their religion taught them to ſutfer with plea- 
ſure for the ſake of God.” As to the earthquakes 
which had happened, he puts them iu mind,” that they 
themſelves are always diſcouraged, and fink under 
ſuch misfortunes ; whereas the Chriſtians never diſco- 
vered more cheerfulneſs and confidence in God than 
upon ſach occaſions,” He tells them, that“ they pay 
no regard to religion, neglect the worthip of the 
Eternal ; and, becauſe the Chriſtians honour and adore 
Him, therefore they are jealous of them, and perſe- 
cute them even to death.” He concludes : “ Many of 
the governors of provinces have formerly written to 
my tather concerning them ; and his anſwer always 
was, that they ſhould not be moleſted or diſturbed, 


provided they quietly ſubmitted to the authority of 


the government. Many perſons have likewiſe con- 


ſulted me upon this affair, and I have returned the 


ſame anſwer to them all; namely, that if any one 
accuſes a Chriſtian merely on account of his religion, 
the accuſed perſon ſhall be acquitted, and the acculer 
himſelf puniſhed.” This ordinance, according to Eu- 
ſebins, was publicly fixed up at Epheſus in an aſſem- 
bly of the ſtates. 

It js no difficult matter to diſcover the cauſes of the 
many perſecutions, to which the Chriſtians were ex- 
poſed during the three firſt centuries. The purity of 
the Chriſtian morality, directly oppolite to the corrup- 
tion of the Pagans, was doubtleſs one of the moſt 
powerful motives of the public averſion, To this 
may be added, the many calumnies unjuſtly ſpread 
about concerning them by their enemies, particularly 
the Jews. And this occaſioned ſo ſtrong a prejudice 
againſt them, that the Pagans condemned them withont 
inquiring into their doctrine, or permitting them to 
defend themſelves. Beſides, their worſhipping Jeſus 
Chriſt, as God, was contrary to one of the moſt an- 
cient laws of the Roman empire, which expreſsly ſor- 
bad the acknowledging of any God which had not 
been approved by the ſenate, | 

But notwithſtanding the violent oppoſition made io 
the eſtabliſhment of the Chriſtian religion, it gained 
ground daily, and very ſoon made a ſurpriſing pro- 
greſs in the Roman empire. In the third century, there 
were Chriſtians in the camp, in the ſenate, in the pa- 
lace; in ſhort every where, but in the temples and 
the theatres : they filled the towns, the country, the 
1ſlands. 
and even thoſe of the firſt dignities, embraced the 
faith; inſomuch that the Pagans complained that the 
revenues of their temples were ruined. They were 
in ſuch great numbers in the empire, that (as Tertul- 
lian expreſſes it) werethey to have retired into another 
country, they would: have left the Romans only. a 
frightfal ſolitude, = 
The primitive Chriſtians were not only remarkable 


for the practice of every virtue; they were alſo very 


eminently diſtinguiſhed by the many miraculons gifts 
and graces beſtowed by God upon them. „ Some 
of the Chriſtians (ſays Irenæus) drive out devils, not 
in appearance only, but ſo as that they never return; 
whence it often happens, that thoſe who are diſpoſ- 
ſeſſed of evil ſpirits embrace the faith and are received 
into the church, Others know what is to come, ſee 
vilions, and deliver oracles as prophets, Others heal 


3 


Men and women, of all ages and conditions, 


over molt parts of that vaſt continent, 


raiſe the dead. It is impoſſible to reckon up the 
gifts and graces which the church has reccived from 


 God—what they have freely received they as frecly 


beſtow. They obtain theſe gifts by prayer alone, and 
invocation, of the name of Jeſus Chriſt, without any 
mixture of enchantment or ſuperſtition,” 

We ſhall here ſubjoin the remarkable ſtory, atteſted 
by Pagan authors themſelves, concerning the Chriſliau 
Legion in the army of the emperor Marcus Aurelius. 
That prince having led his forces againſt the Quadi, 
a people on the other ſide of the Danube, was ſurz 
rounded and hemmed in by the enemy in a diſadvan- 
tageous place, and where they could find no water. 


The Romans were greatly embarraſſed, and, being 


preſſed by the enemy, were obliged to continue un- 
der arms, expoſed to the violent Rent of the ſun, and 
almoſt dead with thirſt ; when, on a ſudden, the clouds 
ry "apa and the rain fell in great abundance. The 
oldiers received the water in their bucklers and hel- 
mets, and ſatisfied both their own thirſt and that of 
their horſes, The enemy, preſently after, attacked 
them; and ſo great was the advantage they had over 
them, that the Romans muſt have been overthrown, 
had not heaven again interpoſed by a violent ſtorm of 
hail, mixed with lightning, which fell on the enemy, 
and obliged them to retreat, It was found after- 
wards, that one of the Jegions, which conſiſted of 


_ Chriſtians, had by their prayers, which they offered 


up on their knees before the battle, obtained this fa- 
vour from heaven : and from this event that legion. 
was ſirnamed The thundering Legion. See, however, the. 
criticiſm of Mr Moy/e on this ſtory in his Works, vol. ii. 
p. 81-390. Sce alſo Mofheins Church Hiſtory, vol. i. 
p- 124. a 

Such were the primitive Chriſtians, whoſe religion. 
has by degrees ſpread itſelf over all parts of the world, 
though not with equal purity in all, And thongh, by 
the providence of God, Mahometans and Idolaters 
have been ſuffered to poſſeſs themſclves of thoſe places 
in Greece, Alia, and Africa, where the Chriſtian re- 
ligion formerly moſt flouriſhed ; yet there are (till ſuch 
remains of the Chriſtian religion among them as to 


give them opportunity ſufficient to- be converted. 


For, in the dominions of the Turk in Europe, the. 
Chriſtians make two third parts at leaſt of the inha- 
bitants : and in Conſtantinople itſelf there are above 
twenty Chriſtian churches, and above thirty in Theſ- 
ſalonica. Philadelphia, now called Aa- ſhahir, has no 
fewer than twelve Chriſtian churches... The whole 
iſland of Chio is governed by Chriftians ; and ſome 
iſlands of the Archipelago are inhabited by Chriſtians 
only. In Africa, beſides the Chriſtians living in E- 
pypt, and in the kingdom of Congo and Angola, the 


iſlands upon the weſtern coaſts are inhabited by Chri- 
ſtians; and the vaſt kingdom of Abyſlinia; 


nppoſed 
to be as big as Germany, France, Spain, and Italy, 
put together, is poſſeſſed by Chriſtians. In Aſia, moſt 
part of the empire of Ruſſia, the countries of Circaſſia: 
and Mingrelia, Georgia, and Mount Libanus, are in- 
habited only by Chriſtians. In America, it is notori-- 
ous that the Chriſtians are very numerous, and ſpread 
_ Caurrsr1ANs of St John, a ſect of Chriſtians very nu- 
merous in Balſara and the neigbbouring towns: they. 


formerly” 


/ 


and we find ſome who even 
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Chriſtians formerly inhabited along the river Jordan, where St the ſovereign of a powerful kingdom, it is not ſtrange Chriltias, 


| ohn baptized, and it was fromthence they had their that almoſt all the princes in Europe aſpired to her bed. 
Chriſtina. hame. They hold an anniverſary feaſt of five days; Among others, were the Prince of Denmark, the 


Sweden; ſitnated in the territory o 


during which they all go to the biſhop, who baptizes 
them with the baptiſm of St John, Their baptiſm is 


alſo performed in rivers, and that only on Sundays: 


they have no notion of the third Perſon in the Trinity ; 
nor have they any canonical books, but abundance full 
of charms, &c. Their biſhoprics deſcend by inheri- 
tance, as our eſtates do, though they have the cere- 
mony of an election. | 
CurrsTians of Si Thomas, a ſort of Chriſtians in 
a peninſula of India on this fide of the Gulf : they in- 
habit chiefly at Cranganor, and the neighbouring 
country: theſe admit of no images; and reccive only 


the croſs, to which they pay a great veucration: they 
_ affirm, that the ſouls of the ſaints do not ſce God till 
after the day of judgement: they acknowledge but three 


ſacraments, viz. baptiſm, orders, and the euchariſt : 


they make no uſe of holy oils in the adminiſtration of 


baptiſm ; but, after the ceremony, anoint the infant 
with an unction compoſed of oil and walnuts, without 
any benediction. In the enchariſt, they conſecrate 
with little cakes made of oil and falt, and inſtead of 


wine make uſc of water in which raiſins have been in- 
fuſed. ZR 


CHRISTIANA, a town of Norway, in the pro- 


vince of Aggerhuys, ſituated on a bay of the ſea, E. 


Long. 10. 15. N. Lat. 59. 30. | 
. CHRISTIANOPLE, a port-town of Sweden, ſitu- 


ated on the Baltic Sea, in the territory of Blecking, 


and province of South Gothland, E. Long. 15. 40 
N. Lat. 57. 8 | 
 CHRISTIANSTADT, a ſtrong fortified town of 
f Blecking and pro- 
vince of South Gothland, It was built in 1614 by 
Chriſtian IV, king of Denmark, when this province 
belonged tothe Danes ; and finally ceded to the Swedes 
by the peace of Roſkild in 1658. The town is ſmall 
but neatly built, and is eſteemed the ſtrongeſt fortreſs 
in Sweden. The houſes are all of brick, and moſtly 
ſtuccoed white. It ſtands in a marſhy plain cloſe to 
the river Helge-a, which flows into the Baltic at Ahus 


about the diſtance of 20 miles, and is navigable only 


for ſmall craft of ſeven tons burden. Tagen, veſſels 
annually reſort to this port for alum, pitch, and tar. 


The inhabitants have manufactures of cloth and ſilken 
ſtuffs, and carry an a ſmall degree of commerce. E. 


Long. 14. 40. N Lat. 56. 30. | 


CHRISTINA, daughter of Guſtavus Adolphus 


king of Sweden, born in in 1626; and ſucceeded to 
the crown in 1633, when only ſeven years of age. This 
princeſs diſcovered even in her infancy, what ſhe after- 
wards expreſſed in her memoirs, an invincible antipa- 


thy for the employments and converſation of women ; 


and ſhe had the natural aukwardneſs of a man with re- 
{pect to all the little works which generally fall to their 
are. She was on the contrary, fond of violent ex- 
erciſ:s, and ſuch amuſements as conſiſt in feats of 
{trength and activity. She had alſo both ability and 
taſte for abſtracted ſpeculations; and amuſed herſelf 
with language and the ſciences, particularly that of 
legillature and government. She derived her knowledge 
of ancient hiſtory from its ſource : and Polybius and 
Thucydides were her favourite authors, As ſhe was 
| 1 


upon her knees. 


Elector Palatine, the Elector of Brandenburg, the K ing 


of Spain, the king of the Romans, Don John of Au- 


ſtria; Sigiſmund of Rockocci, count and general of 


Caſſoyia ; Staniſlaus King of Poland; John Caſſimir his 
brother ; and Charles Guſtavus duke of Deux Ponts, 
of the Bavarian Palatinate family, ſon of her father the 
great Guſtavus's ſiſter, and conſequently her firſt couſin. 
To this nobleman, as well as to all his competitors, ſhe 
conſtantly refuſed her hand; but fhe cauſed him to be 


appointed her ſucceſſor by the ſtates. Political inte- 


reſts, differences of religion, and contrariety of man- 
ners, furniſhed Chriſtina with pretences for rejecting all 
her ſuitors ; but her true motives were the love of in- 
dependence, and a ſtrong averſion ſhe had conceived, 
even in her infancy, from the marriage yok c. Do 
not force me to marry (ſaid ſhe to the ſtates); for if 1 
ſhould have a ſon, it is not more probable that he ſhould 
be an Auguſtus than a Nero.“ 
An accident happencd in the beginning of her reign 


Which gave her a remarkable opportunity of diſplaying 


the ſtrength and cquanimity of her mind. As ſhe was 
at the chapel of the caſtle of Stockholm, aſſiſting at 


divine ſervice with the principal lords of her court, a 


poor wretch, who was diſordered in his mind, came 
to the place with a deſign to aſſaſſinate her. This man, 
who was preceptor of che college, and in the full vi- 
gour of his age, choſe, ſor the execution of his deſign, 
the moment in which theaſſembly was performing what 
in the Swediſh church is called an a@ of recollet/ton ; 4 
ſilent and ſeparate act of devotion, performed by cach 
individual Kneeling and hiding the tace with the hand. 
Taking this opportunity; he ruſhed through the crowd, 
and mounted a balluſtrade within which the queen was 
The Baron Braki, chief juſtice of 
Sweden, was alarmed, and cried ont; and the guards 
croſſed their partiſans, to prevent his coming further : 
but he ſtruck them furiouſly on one ſide ; leaped over 
the barrier; and, being then cloſe to the queen, made 
a blow at her with a knife which he had concealed 
without a ſheath in his ſleeve. The qucen avoided the 
blow, and puſhed the captain of her guards, who in- 
ſtantly threw himſelf upon the aſſaſſin, and ſeized him 
by the hair. All this happened in leſs than a mo- 
ment of time, The man was known to be mad, and 
therefore nobody ſuppoſed he had any accomplices : 
they therefore contented themſelves with locking him 
up; and the queen returned to her devotion without the 
leaſt emotion that could be perceived by the people, 

who were much more frightened than herſelf. 
One of the great affairs that employed Chriſtina 
while ſhe was upon the throne, was the peace of 
Weſtphalia, in which many claſhing intereſts were to 
be reconciled, and many claims to be aſcertained. It 
was concluded in the month of October 1648. The 
ſucceſs of the Swediſh arms rendered Chriſtina the ar- 
bitreſs of this treaty ; atleaſt as to the affairs of Swe- 
den, to which this peace confirmed the poſſeſſion of 
many important conntrics. No public event of im- 
portance took place during the reſt of Chriſtina's 
reign ; for there were neither wars abroad, nor 
troubles at home. This quiet might be the effect of 
chance; but it might alſo be the effect of a good ad- 
miniſtration, 
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to this determination. Her reign was that of learn- 
ing and genius. She drew about her, wherever ſhe 
was, all the diſtingnihed characters of her time: 
Grotius, Paſcal, Bochart, Deſcartes, Gaſſendi, Sau- 
maiſe, Nande, Voſſius, Heinſius, Meibom, Scudery, 
Menige, Lucas, Holſtenius, Lambecius, Bayle, ma- 
dam Dicier, Filicaia, and many others. The arts 
never fail to immortalize the prince who protects 
them; and almoſt all theſe iliuſtrious perſons have ce- 
Ichrated Chriſtina, either in poems, letters, or litera- 
ry productions of ſome other kind, the greater part 
of which are now forgotten. They form, however, 
3 general cry of praiſe, and a maſs of teſtimonials 
which may be conſidered as a ſolid baſis of reputa- 
tion, Chriſtina, however, may be juſtly reproached 
with want of taſte, in not properly aſhgning the 


rank of all theſe perſons, whoſe merits, though ac- 


knowledged, were yet unequal ; particularly for not 
having been ſafficiently ſenſible of the ſuperiority of 
Deſcartes, whom ſhe diſguſted, and at Jaſt wholly 
neglected. The rapid fortune which the adventurer 
Michon, known by the name of Bourdelot, acquired 
by her countenance and liberality, was allo a great 
ſcandal to literature. He had no pretenſions to learn- 
ing; and though ſprightly, was yet indecent, He 


was brought to court by the learned Saumaile; and, 


for a time drove literary merit entirely out of it, ma- 
king learning the object of his ridicule, and es 
from Chriſtina an exorbitant tribute to the weakneſs 
and inconſtancy of her ſex; for even Chriſtina, with 
reſpect to this man, ſhowed herſelf to be weak and 
inconſtant. At laſt ſhe was compelled, by the public 
indignation, to baniſh this unworthy minion ; and he 


was no ſooner gone, than her regard for him was at 


an end. She was aſhamed of the favour ſhe had ſhown 
him; and in a ſhort time, thought of him with hatred 
or contempt. This Bourdelot, during his aſcendeney 
over the queen, had ſapplanted count Magnus de la 
| Gardie, ſon of the conſtable of Sweden, who was a 
relation, a favourite, and perhaps the lover of Chriſ- 
tina, M. de Motteville, who had ſeen him ambaſ- 
ſador in France, ſays, in his memoirs, that he ſpoke 
of his queen in terms ſo paſſionate and reſpectful, that 
every one concluded his attachment to her to be more 
ardent and tender, than a mere ſenſe of duty can 
produce. This nobleman fell into diſgrace becauſe he 
ſhowed an inclination to govern; while M. Bourdelot 
ſcemed to aim at nothing more than to amuſe; and 
concealed, under the unſuſpected character of a droll, 
the real aſcendency which he exerciſed over the queen's 
mind. 8 

About this time, an accident happened to Chriſtina 
which brought her into ſtill greater danger, than that 
which has been related already, Having piven or- 


Stockholm, ſhe went to ſee them when they were 
finiſhed ; and as ſhe was going on board of them, croſs 
a narrow plank, with admiral Fleming, his foot ſlipping, 
he fell, and drew the queen with him into the ſea, 
which in that place was near 90 feet deep. Anthony 
Steinberg, the queen's firſt equerry, inſtantly threw 
himſelf into the water, laid hold of her robe, and, with 
ſuch aſſiſtance as was given him, got the queen aſhore; 
Vo I. IV. X 
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chitin, miniſtration, and the great reputation of the queen ; 
aud the love her people had for her ovght to lead us 


ders for ſome ſhips of war to be built at the port of 
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during this accident, her recdl}cQion was ſuch, that Chridtne® 
— — — 


the moment her lips were above water, ſhe cried, 
out, © Take care of the Admiral.” When ſhe was 
got out of the water, ſhe diſcovcred no emotion either 
by her geſture or countenance; and ſhe dined the ſame 


day in public, where ſuc gave a humorous account of 
her adventure. f 


But, though at firſt ſhe was fond of the power and 
ſplendor of royalty, yet ſhe began at length to feel 


that it embarraſſed her; and the ſame love of inde- 
pendence and liberty which had determined her againſt 
marriage, at laſt made her Wcary of her crown. As, 
after her $11; diſguſt, it grew more and more irkſome 
to her, the reſolved to abdicate; and, in 1652, com- 
municatcd her reſolution to the ſenate, The lenate 
zealouſly remonſtated againſt it; and was joined by 
the people ; and even by Charles Guſtavus himſc lf, 
who was to ſucceed her: ſhe yielded to their impor— 


tunities, and continued to ſacrifice her own pleaſure io 


the will of the public till the year 1654, and then ſhe 
carried her deſign into exccution. 


confidence, that ſhe had meditated this project for 
more than eight years ; and that ſhe had communica- 
ted it to him five years before it took place, | 
The ceremony of her abdication was a mournſul 
ſolemnity, a mixture of pomp and ſadneſs, in which 
ſcarce any eyes but her own were dry, She conti- 
nued firm and compoſed through the whole; and, as 
ſoon as it was over, prepared to remove into a coun- 
try more favourable to ſcience than Sweden was. 
Concerning the merit of this ation, the world has al- 


ways been divided in opinion; it has been condemned 


alike both by the ignorant and the learned, the trifler 
and the ſage. It was admired, however, by the 


' great Condé: & How great was the magnanimity of 


this princeſs (ſaid he), who could ſo eaſily give 
up that for which the reſt of mankind are continually 
deſtroying each other, and which ſo many through- 
out their whole lives, purſue without attaining!” It 
appears by the works of St Evermond, that the abdi- 
cation of Chriſtina was at that time the univerſal to- 
pic of ſpeculation and debate in France. | Chriſtina, 
beſides abdicating her crown, abjured her religion: 
but this act was univerſally approved by one party 


and cenſured by another; the Papiſts triumphed, and 


the Proteſtants were offended. No prince, after a 
long impriſonment, ever ſhowed ſo much joy upon 
being reſtored to his kingdom, as Chriſtina did in 


quitting hers, When ſhe came to a little brook, which 


ſeparates Sweden from Denmark, ſhe got out of her 
carriage; and leaping to the other ſide, cried out in 
a tranſport of joy, “ At laſt I am free, and out of 
Sweden, whither I hope I ſhall never return.“ 
She diſmiſſed her women, and laid by the habit of 
her ſex : © I would become a man (ſaid ſhe); yet I 
do not love men becauſe they are men, but becauſe 
they are not women.“ 
Bruſſels; where ſhe ſaw the great Conde, who, after 
his defection, made that city his aſylum. 
(ſaid ſhe), who would have thought ten years ago, 
that we ſhould have met at this diſtance from our 
countries?“ 

The inconſtancy of Chriſtina's temper appeared in 
her going continually from place to place: from Bruſ- 

| 4X ſcls 


It appears by one 
of her letters to to M. Canut, in whom the put great 


She made her abjuration at 


6% Couſin . 
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ue went to Sweden, where ſhe was not very well re- 
ceived; from Sweden ſhe went to Hamburgh, where 
ſue continued a year, and then went again to Rome; 
ſrom Rome ſhe returned co Hamburgh; and again to 
Sweden, where ſhe was ſtill worſe received than be- 
fore ; upon which ſhe went back to Hamburgh, and 
from Hamburgh again to Rome. She intended an- 
other journey to Sweden ; but it did not take place, 
any more than an expedition to England, where 
Cromwell did not ſeem well diſpoſed to receive 
her; and after many wanderings, and many pur- 
poles of wandering ſtill more, ſhe at laſt died at 
Rome in 1629, | 

It muſt be acknowledged, that her journeys to 
Sweden had a motive of neceility; for her appoint- 
ments were very ill paid, thongh the ſtates often con- 
tirmed them after her abdication ; but to other places 
the was led merely by a roving diſpotition; and, 
what is more to her diſcredit, he always diſturbed 
the quict of every place ſhe came into, by exactiny 
greater deference to her rank as queen than ſhe had 
a right to expect, by her total non-conformity to 
the cuſtoms of the place, and by continually exciiing 
and fomenting intrigues of ſtate. She was indeed al- 
ways too buſy, cven when ſhe was upon the throne ; 
for there was no event in Europe in which ſhe was not 
ambitious of acting a principal part. During the trou— 
bles in France by the faction called the Fronde, ſhe 
wrote with great eagerneſs to all the intereſted par- 
tics, officiouſly offering her mediation to reconcile 


their intereſts, and calm their paſſions, the ſecret 


ſprings of which it was impoſſible ſhe ſhould Know. 
This was firſt thought a dangerous, and aiterwards a 
ridiculons, behaviour. During her reſidence in France 
ſhe gave univerſal diſgutt, not only by violating all the 
cuſtoms of the country, but by practiling others di- 
rectly oppolite. She treated the ladies of the court 


with the greateſt rudeneſs and contempt: when they 


came to embrace her, ſhe, being in man's habit, cried 
oat, “ What a ſtrange eagerneſs have theſe women to 
kiſs me! is it becauſe I look like a man!“ | 


But though ſhe ridiculed the manners of the French 


court, ſhe was very ſolicitous to enter into its intrigues, 
Louis XIV. then very young, was enamoured of Ma- 
demoiſelle de Mancini niece to Cardinal Mazarine ; 
CEriſtina flattered their paſſion, and offered her ſer— 
vice, „ would ſain be your confident (ſaid ſhe); if 
you love, you muſt marry.” FE EE 

The murder of Monaldeſchi is, to this hour, an in- 
ſcrutable myſtery. It is, however, of a piece with the 
expreſſions conſtantly uſed by Chriſtina in her letters, 
with reſpect to thoſe with whom ſhe was offended ; 
for ſhe ſcarce ever ſignified her diſpleaſure without 
threatening the life of the offender. ** If you fail in 
your duty, (ſaid ſhe to her ſecretary, whom ſhe ſent to 
Stockholm after her abdication), not all the power of 
the king of Sweden ſhall ſave your life, though you 
ſhould take ſhelter in his arms.” A mulician having 
quitted her ſervice for that of the duke of Savoy, ſhe 
was ſo tranſported with rage as to diſgrace herſelf by 
theſe words, in a letter written with her own hand: 
«« He lives only for me; and if he does not ſing for 
me, he ſhall not long ſing for any body.“ 


(732 l 
Chriſtina, ſels ſhe went to Rome; from Rome to France, and 
— — from France ſhe returned to Rome again; after this 


whence rivulets run down, 


CHR 


Bayle was alſo threatened for having ſaid that the Chriſtina 


letter which Chriſtina wrote, upon the revocation of 


the edict of Nantes, was a remain of Proteſtantiſm ;** Chroaſtace: 


but he made his peace by apologics and ſubmiſſion, © 
Sce the article BayLE, 0 

Upon the whole, ſhe appears to have been an un— 
common mixture of faults and great qualities; which, 
however it might excite fear and reſpect, was by no 
means amiable, She had wit, taſte, parts, and learn- 
ing: ſhe was indefatigable upon the throne ; great in 
private life; firm in misfortunes ; impatient of contra- 
diction; and, except in her love of letters, inconſtant 
in her inclinations. The molt remarkable inſtance of 
this fickleneſs is, That after ſhe had abdicated the 
crown of Sweden, ſhe intrigued for that of Poland. 
She was, in every action and purſuit, violent and ar- 
dent in the higheſt degree; impetuous in her deſires, 
dreadtul in her reſentment, and fickle in her conduct. 

She ſays of herſelf, “ that ſhe was miltruſtful, ambi- 
tous, paſſtionate, haughty, impatient, contemptnous, 


| ſaiyrical, incredulous, undevout, of an ardent and vi- 


olcnt temper, and extremely amorous;”” a diſpoſition, 
however, to which, if the may be believed, her pride 
and her virtue were always ſuperior. In genera}, her 
failings were thoſe of her icx, and her virtues the vir- 
tues of ours. 5 | | 
Santa-CHRISTINA, one of the MaRqQuesas Iſlands. 
CHRIST MAS-pay, a feſtival of the Chriſtian 


church; obſerved on the 25th of December, in me- 


mory of the nativity or birth of Jcſus Chriſt. As to 
the antiquity of this feſtival, the firſt footſteps we find 
of it are in the ſecond century, about the time of the 
emperor Com modus. The decretal epiſtles indeed 
carry it up a little higher; and ſay that Teleſphorus, 


who lived in the reign of Antoninus Pius, ordered di- 


vine ſervice to be celebrated, and an angeiical bymn 
to be ſung, the night before the nativity of our Sa- 
viour. However, that it was kept before the times 
of Conſtantine we have a melancholy proof: for 
whilſt the perſecution raged under Diocleſian, who 
then kept his court at Nicomedia, that prince, among 
other acts of cruelty, finding multitudes »f Chriſtians 
aſſembled together to celebrate Chriſt's nativity, com- 
manded the church-doors where they were met to be 
ſhut, and fire to be put to it, which, in a ſhort time, 
reduced them and it to aſhes. | | | 
CHRISTOPHER'S, St. one of the Caribbee Iſlands, 
in America, lying to the north-weſt of Nevis, and 
about 60 miles welt of Antigua. It was formerly in- 
habited by the French and Engliſh; but, in 1712, it 
was ceded entirely to the Jatter. In 1782, it was 
taken by the French, but reſtored to Britain at the 
peace, It is about 20 miles in breadth and ſeven in 
length; and has high mountains in the middle, 
Between the mountains 
are dreadful rocks, horrid precipices, and thick woods; 
and in the ſouth-weſt part of the iſland, hot ſutphureous 
ſprings at the foot of them. The air is good; the ſoil, 
light, ſandy, and fraitful ; but the iſland js ſubje& to 


hurricanes, The produce is chiefly ſagar, cotton, gin- 


ger, indigo, and the tropical fruits. W. Long. 62. 32. 
N. Lat. 17. 30. | | 


CHROASTACES, in natural hiſtory, a genus of 
pellucid gems, comprehending all thoſe of variable co- 
lours, as viewed in different lights; of which kinds 


are 
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;romatic. are the % and the aſteria or oculus cati. Sce OPAL 
ind. 

CHROMATIC, a kind of muſic which proceeds 
by ſeveral ſemitones in ſucceſſion, The word is de- 
rived from the Greek aua, which ſignifies colour, 
For this denomination ſcveral cauſes are afſi2zned, of 
which none appear certain, and all equally unſatisfac- 
tory. Inſtead, therefore, of fixing upon any, we ſhall 
offer a conjecture of our own; which, however, we 
do not impoſe upon the reader as more worthy of his 
attention than any of the former. X ma may per- 
haps not only ſignify a colour, but that ſhade of a colour 
by which it melts into another, or what the French 


call nuance If this interpretation be admitted, it will 


be highly applicable to ſemitones; which being the 
ſmalleſt interval allowed in the diatonic ſcale, will 
moſt eaſily run one into another. To find the rea- 
ſons aſſigned by the ancients for this denomination, 
and their various divitions of the chromatic ſpecics, 
the reader may have recourſe to the ſame article in 
| Roſſeau's Matical Dictionary. At preſent, that ſpecies 
conſiſts in giving ſuch a procedure to the funda- 
mental baſs, that the parts in the harmony, or at leaſt 
ſome of them may proceed by ſemitones, as well in 
riling as deſcending; which is molt frequently found 
inthe minor mode, from ihe alterations ro which the 
ſixth and ſeventh note are ſubjected, by the nature of 
the mode itſelf, | 

The ſucceſſive ſemitones uſed in the ehromatic ſpe- 
cies are rarely of the ſame kind; but alternately 
major and minor, that is to ſay, chromatic and diatonic 2 


for the interval of a minor tone contains a major or 


chromatic ſemitone, and another which is major or 
diatonic; a mcaſure which temperament renders com- 
mon to all tones: fo that we cannot proceed by two 
minor ſemitones which are conjunctive in ſucceſſion, 
without entering into the enharmonic ſpecies; but two 
major ſemitones twice follow each other in the chro- 
matic order of the ſcale. 
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1 part of optics which explains the ſeveral 
properties of the colours of light, and of natural 
I bodies. Za | | 


Different Before the time of Sir Iſaac Newton, we find no 
hypotheſes 
concerning 


colours. 


hypotheſis concerning colours of any conſequence. 
The opinions of the old philoſophers, however, we 
ſhall briefly mention, in order to gratify the curioſity 
of our readers. The Pythagoreans called colour the 


ſaperficics of body. Plato ſaid that it was a flame 


iſſuing from them. According to Zeno, it is the firſt 
configuration of matter; and Ariſtotle ſaid it was that 
which moved bodies actually tranſparent. Deſcartes 
aſſerted, that colour is a modification of light; but he 
imagined, that the difference of colour proceeds from 
the prevalence of the direct or rotatory motion of the 
particles of light, Father Grimaldi, Dechales, and 
many others, thought the differences of colour depend- 
ed upon the quick or flow vibrations of a certain elaſtic 
medium filling the whole univerſe. Rohault imagin- 
ed, that the different colours were made by the rays 
of light entering the eye at different angles with 


rays moſt copiouſly, is ſo ea 


The moſt certain procedure of the fundamental baſs Chromatics 


to generate the chromatic elements in aſcent, is alter- 
nately to deſcend by thirds, and rife by ſourths, whillt 
all the chords carry the third major. If the funda- 
mental baſs proceeds from dominant to dominant by 
perfect cadences avoided, it produces the chromatic in 
deſcending, To produce both at once, you jnter- 
weave the perfect and broken cadences, but at the 
ſame time avoid them, | 

As at every note in the chromatic ſpecies one mult 
change the tone, that ſvezeſſion ought to be regulated 
and limited for fear of deviation. For this purpole, 
it will be proper to recollect, that the ſpace moſt ſuit- 
able to chromatic movements, is between the extremes 
of the dominant and the tonic in aſcending, and be- 
tween the tonic and the dominant in deſcending, In 
the major mode, one may alſo chromatically deſcend 
from the dominant upon the ſecond note. This tran- 
ſition is very common in Italy; and, notwithſtanding 
its beauty, begins to be a little too common amongſt us. 

The chromatic ſpecies is admirably fitted to expreis 
grief and affliction: theſe ſounds boldly ſtruck in af- 


cending tear the ſoul, Their power is no leſs mapi- 
cal in deſcending; it is then that the ear ſcems to 


be pierced with real groans. Attended with its proper 
harmony, this ſpecies appears proper to expreſs every 
thing: but its completion, by concealing the melody, 
ſacrifices a part of its expreſſion ; and for this diſad— 


—— 


vantage, ariling from the fullneſs of the harmony, it 


can only be compenſated by the nature and genius of 
the movement. We may add, that in proportion to 


the energy of this ſpecies, the compoſer ought to uſe 
it with greater caution and parſimony, Like thoſe 
delicate viands, which when profuſely adminiſtered, 
immediately ſurfeit us with their abundance: as much 
as they delight us when enjoyed with temperance, ſo 


much do they diſguſt when devonred with prodiga- 


lity. 
CHROMATIC, Enharmonie.: See ENHARMONIC. 
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reſpect to the optic axis; and from the phænomenon 


of the rainbow, he pretended to calculate the preciſe 


quantity of the angle that conſtituted each particular 
colour. Laſtly, Dr Hooke, the rival of Newton, ima- 
gined that colour is cauſed by the ſeyſation of the vb- 


lique or uneven pulſe of light: and this being capable 


of no more than two varictics, he concluded there 
could be no more than two primary colours, 


2 
In the year 1666, Sir Iſaac Newton began to inveſ- This ſub- 


the ſan, formed by a glaſs priſm, to be of an oblong, 
and not of a circular form, as, according to the laws 


of refraction, it ought to be, he began to conjecture 


that light is not homogeneal ; but that it conſiſts of rays, 
ſome of which are much more refrangible than others, 
See this diſcovery fully explained and aſcertained un- 
der the article OpT1cs. 
This method of accounting for the different colours 
of bodies, from their Dr this or that kind of 
y and natural, that Sir 
Iſaac's ſyſtem quickly overcame all objections, and to 


4 Y 2 this 


tigate this ſubject; and finding the coloured image of ject inveſti- 
gated by 


Sir Iſaac 
Newton. 
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this day continues to be almoſt univerſally believed, 
It is now acknowledged, that the light of the ſun, 
which to us ſcems perfetly homogeneal and white, is 
compoled of no fewer than ſeven different colours, 
"i, red, orange, yellow, green, biue, purple, aud 
„olet or indigo, A body which appears of a red co- 
our, hath the property of refleQting the red rays more 
powerfaily than any of the others; and ſo of the o- 
range, yellow, green, &c, A body which is of a 
black colour, inſtead of reflecting, ab/orbs all or the 


greateſt part of the rays that fa!l upon it; and, on 


the contrary, a body which appears white, reflects the 
greateſt part of the rays indiſcriminately, without ſe— 
parating the one from the other, 

The foundation of a rational theory of colours be- 


ing thus laid, it next became natural to inquire, by 


3 
Colours ap- 
pearing be- 


tween two 


glaſs plates. obſerve more nicely the order of the colours produced in 


what peculiar mechaniſm in the ſtructure of cach par- 
ticular body it was fitted to reflect one kind of rays 
more than another? This Sir Iſaac Newton attributes 
to the denſity of theſe bodies, Dr Hooke had re- 
marked, that thin tranſparent ſubſtances, particularly 
water and ſoap blown into bubbles, exhibited various 
colours according to their thinneſs, though, when they 
have a conſiderable degree of thickneſs, they appear co- 
lourlcſs; and Sir Iſaac himſelf had obſerved, that as he 
was compreſſing two priſms hard together, in order 
to make their ſides (which happened to be a litile con- 
vex) to tonch one another, in the place of contact they 


were both perfectly tranſparent, as if they had been 


but one continued piece of glaſs. Round the point of 
contact, where the glaſſes were a little ſeparate from 
each other, rings of different colours appeared. To 


this manner, he took two object-glaſſes; one of them 
a plano-convex one belonging to a 14 feet refract- 


ing teleſcope, and the other a large double convex one 


for a teleſcope of about 50 feet; and laying the for- 
mer of them upon the latter, with its plain ide down- 
wards, he preſſed them ſlowly together; by which 


mcans the colours very ſoon emerged, and appeared 


diſtinct to a conſiderable diſtance, Next to the pel- 
jucid central ſpot, made by the contact of the glaſſes, 
{ucceeded blue, white, yellow, and red. The blue 


was very little in quantity, nor could he diſcern any 


violet in it; but the yellow and red were very co- 
pious, extending about as far as the white, and four or 
five times as far as the blue. The next circuit imme- 
diately ſurrounding theſe, conſiſted of violet, blue, 
green, yellow, and red: all theſe were copious and 
vivid, except the green, which was very little in quan- 


tity, and ſeemed more faint and dilute than the other 


colours, Of the other four, the violet was the leaſt 


in extent; and the blue Jefs than the yellow or red, 


The third circle of colours was purple, blue, green, 


yellow, and red. In this the purple ſeemed more red- 


difh than the violet in the former circuit and the green 
was more conſpicuous; being as briſk and copious as a- 
ny of the other colours, except the yellow ; but the red 
began to be a little faded, inclining mach to purple. 
The fourth circle confiſted of green and red; and of 
theſe the green was very copious and lively, inclining 
on the one (ide to blue, and on the other to yellow; 


but in this fourth circle there was neither violet, blue, 


nor yellow, and the red was very imperfect and dirty, 


AT 1. 4: 
All the ſucceeding colours gre more and more im- 


perfect and dilute, till after three or four revolutions 
they ended in perfect whiteneſs, | 


As the colours were thus found to vary according 


to the different diſtances of the glaſs-plates from cach 
other, our author thought that they proceeded ſrom 
the different thickneſs of the plate of air intercepted 
between the glaſſes; this plate of air being, by the 
mere circumſtance of thinneſs or thickneſs, diſpoſed 
to reflect or tranſmit this or that particular colour, 
From this he concluded, as already obſcrved, that the 
colours of all natural bodies depended on their den- 
ſity, or the bigneſs of their component particles. He 
alſo conſtructed a table, wherein the thickneſs of a 
plate neceſſary to reflect any particular colour was 
cxpreſſed in parts of an inch divided into 1,0c0,000 


parts. 


Sir Iſaac Newton purſuing his diſcoveries concern— 
ing the colours of thin ſubſtances, found that the ſame 


were alſo produced by plates of a conſiderable thick- 
neſs, 


There is no glaſs or ſpeculum, he obſerves, 
how well poliſhed ſoever, but, beſides the light which 


it refracts or reffects regularly, ſcatters every way ir- 


regularly a faint light; by means of which the poliſh- 

ed ſurface, when illuminated in a dark room by a 

beam of the ſun's light, may eaſily be ſeen in all poſi- 

tions of the eye. It was with this ſcattered light that 

Fas 3 in the following experiments were pro— 
nes. - | 


The ſun ſhining into bis darkened chamber through 


à hole in the ſhutter one inch wide, he let the beam 


of light fall perpendicularly upon a glaſs ſpeculum, 


4 

Suppoſed 
ariſc {ron; 
deuſity. 


5 
Colours by 
reflection. 


concave on one ſide and convex on the other, ground 


lo a ſphere of five feet eleven inches radius, and quick- 
ſilvered over on the convex fide. Then, holding a 


quire of white paper at the centre of the ſphere, to 


which the ſpeculums were ground, in ſuch a manner 
as that the beam of light might paſs through a little 
hole inade in the middle of the paper, to the ſpeculum, 
and thence be reflected back to the ſame hole, he ob- 


ſerved on the paper four or five concentric rings of co- 


lours, Jike rainbows ſurrounding the hole, very much 
like thoſe which appeared in the thin plates abovemen— 
tioned, but larger and fainter, Theſe rings, as they 
grew larger and larger, became more dilute, fo that 


the fifth was hardly viſible; and yet ſymetimes, when _ 


the ſun ſhone very clear, there appeared faint traces of 
a ſ1zth and ſeventh. | | 

We have already taken notice, that the thin plates 
made uſe of in the former experiments reflected ſome 
kinds of rays in particular parts, and tranſmitted 
others in the ſame parts, Hence the coloured rings 
appeared variouſly difpoſed, according as they were 


viewed by tranſmitted or reflected light; that is, ac- 


cording as the plates were held up between the light 
and the eye, or not. For the. better underſtanding of 
which we ſubjoin the following table, wherein on one 
ſide are mentioned the colonrs appearing on the plates 
by reflected light, and on the other thoſe which were 
oppoſite to them, and which became viſible when the 
glaſſes were held up between the eye and the window. 
We have already obſerved, that the centre, when the 


glaſſes were in full contact, was perfeQR]ly tranſparent. 


This ſpot, therefore, when viewed by reflected light, 


65 
Colcurs by 
re fraction 
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tion enu- 


merated, 


appeared. 
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appeared black, becauſe it tranſmitted all the rays : 


and for the ſame reaſon it appeared white when viewed 
by tranſmitted light, 


Colours by reflected Colouns by Tranſmitted 


Light. | Light. 
Black | White 
Blue Yellowilſh-red 
White | Black 
Yellow 05 Violet 
Red Blue 
Violet | White 
Blue | Yellow 
Green | Red 
Yellow Violet 
Red | Blue 
Parple Green 
Blue Yellow 
Green Red 
1 6 ; Bluiſh-green 
Green | Red 
Red Bluiſh- green 
Greeniſh- blue Red. 
Red. | | TG 


The colours of the rings produced from reflection 
by the thick plates, followed the order of thoſe pro- 
duced by tranſmiſſion through the thin ones: and by 


the analogy of their phenomena with thoſe produced 
from the thin plates, Sir Iſaac Newton concluded that 


they were produced in a fimilar manner. For he 


found, that if the quickſilver was rubbed off from the 


back of the ſpeculum, the glaſs alone would 3 
the ſame rings, but much more faint than before; ſo 


that the phenomenon did not depend upon the quick 


ſilver, except in as far as, by increaſing the reflection 
at the back of the glaſs, it inereaſed the light of the 
coloured rings. He alſo found that a ſpeculum of me- 
tal only, produced none of thoſe rings; which made 
him conclude, that they did not ariſe from one ſurface 
only, but depended on the two ſarfaces of the plate 
of glaſs of which the ſpeculum was made, and upon 
the thickneſs of the glaſs between them. 

From theſe experiments and obſervations, it will be 
eaſy to underſtand] the Newtonian theory of colours. 
Every ſubſtance in nature ſcems to be tranſparent, 
provided it is made ſufficiently thin. Gold, the moſt 


_ denſe ſabſtance we know, when reduced into thin 


leaves, tranſmits a bluiſh-green light throngh it, If, 
therefore, we ſuppoſe any body, gold, for inſtance, to 


be divided into a vaſt number of plates ſo thin as to 


be almoſt perfeMly tranſparent, it is evident that all 
or greateſt part of the rays will paſs through the up- 
per plates, and when they loſe their force will be re- 
fected from the under ones, They will then have 
the ſame number of plates to paſs through which they 


had penetrated before; and thus, according to the 


number of thoſe plates through which they are obli- 
ged to paſs, the object appears of this or that colour, 
juſt as the rings of colours appeared different in the 
cxperiment of the two plates, according to their di- 
ſtance from one another, or the thickneſs of the plate 
of air between them, 

This theory is adopted by Edward Huſſey Delaval, 
in his Experimental Inquiry into the cauſe of the 


Or SR 


changes of colours in opaque and colourcd bodies. 
Mr Dela- 
val's expe- 
riments in 


, 4 . - if * 
ſrom the different tinges given to glaſs by metallic N 


He endeavours to confirm it by a number of experi- 


ments on the infuſions of flowers of different colours; 


but his ſtrongeſt arguments ſcem to be thoſe derived 


ſubſtances. Here he obſerves, that each metal gives a 
tinge according to its ſpecific denſity ; the more denſe 
metals producing the leſs refrangible colours, and the 
lighter ones thoſe colours which are more eaſily reſran- 
gible. Gold, which is the denſeſt of all metals, im- 


parts a red colour to glaſs, whenever it can be divided 


into particles ſo minute, that it is capable-of being 
mixed with the materials of which glaſs is made. It 


| ſeems indifferent by what means it is reduced to this 


ſtate, nor can it by any means be made to produce a- 
nother colour, If it is mixed in large maſſes without 
being minutely divided, it imparts no colour to the 


glaſs, bat remains in its metallic form, Lead, the me- 


tal whole denſity is next in order to that of gold, af- 
fords a plaſs of the colour of the hyacinth ; a gem 


Whoſe diſtinguiſhing characteriſtic is, that it is red 
with an admixture of yellow, the ſame colour which is 
| uſually called orange. Glaſs of lead is mentioned by 
| ſeveral authors as à compoſition proper, without the 


addition of any other ingredient, for imitating the hy- 
acinth. Silver, next in denſity to lead, can only be 


made to communicate a yellow colour to glaſs, If 


the metal is calcined with ſulphur, it readily commu- 
nicates this colour. Leaf-ſilver laid upon red-hot glaſs 
likewiſe tinges it yellow, When we meet with au- 
thars who mention a blue or greeniſh colour commu- 
nicated by ſilver, the cauſe, muſt have been, that the 
ſilver uſed in ſuch praceſſes was mixed with copper. 
Mr Delaval aſſures us, from his own experience, that 
ſilver purified by the teſt retains ſo much copper, that, 
when melted ſeycral times with nitre and borax, it al- 


ways imparted a green colour at the firlt and ſecond 


melting ; though afterwards no ſuch colour was ob- 
tainable from it. The only colour produced by cop- 
per is green. It, is indificrent in what manner the 


copper is prepared in order to tinge the glaſs, provided 


it is expoſed without any other ingredient to a ſuffi- 
cient degree of heat, If a quantity of ſalts are added 


in the preparation, they will, by attenuating the mix- 


ture, make the plaſs incline to blue, the colour next 
in order: but this happens only when the fire is mo— 
derate ; ſor, in a greater degree of heat, the redun- 


dant ſalts, even thoſe of the moſt fixed nature, are ex- 


pelled. It is true, that copper is mentioned by ſome 
writers as an ingredient in red glaſs and enamel ; but 
the red, which is the colour of the metal not diſſolved 
or mixed with the glaſs, remains only while the com- 
poſition is expoſed to ſuch a degree of heat as is too 
ſmall to melt and incorporate it; for, if it be ſuffered 
to remain in the furnace a few minutes after the cop- 
per is added, the maſs will turn out gregn inſtead of 
red, Iron, the metal next in denſity to copper, is apt 
to be calcined, or reduced to a ruddy crocus, ſimilar 
to that raſt which it contracts ſpontaneouſly in the 


air. In this ſtate, it requires a conſiderable degree of 


heat to diſſolve and incorporate it with plaſs : till that 
heat is applied, it retains its ruddy colour: by in- 
creaſing the heat, it paſſes through the intermediate 
colours, till it arrives at its permanent one, which is 


blue; this being effected in the greateſt degree of heat 


m—_— apr 
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the glaſs will bear, without loſing all colour Whatever. 
Iron vitrified per / is converted into a blue plaſs, In 
ſhort, it is induvitable, that iron is the only metal 
which will, without any addition, impart to the glaſs 
a blue colour: for copper will not communicate that 
colour without the addition of a conſiderable quantity 
of ſalts; or {ome other matter that attennates it; and 
the other metals cannot by any means be made to pro- 
duce it at all. | 

Theſe are the principal of Mr Delaval's arguments 
in favour of Sir Iſaac Newton's theory of colours be- 
ing formed by denſity. Dr Prieſtley too hath men- 
tioned ſome which deſerve attention. © It was a 
diſcovery of Sir Iſaac Newton (ſays he), that the co- 

lours of bodies depend upon the thickneſs of the fine 

plates which compoſe their ſurfaces, He hath ſhown, 
that a change of the thickneſs of theſe plates occaſions 
a change in the colours of the body ; rays of a diffe- 
rent colour being thereby diſpoſed to be tranſmitted 
through it; and conſequently rays of a different co- 
lour reflected at the ſame place, ſo as to preſent an 
image of a different colour to the eye. A variation 


in the denſity occaſions a variation in the colour ; but 


- ſtill a medium of any denſity will exhibit all the co- 
lours, prague Fg the thickneſs of it. Theſe obſcr- 
vations he confirmed by experiments on plates of air, 
Water, and plaſs, He likewiſe mentions the colours 
which ariſe on poliſhed ſteel by heating it, as likewiſe 
on bell-metal, and ſome other metalline ſubſtances, 
when melted and poured on the ground, where they 
may cool in the open air; and he aſcribes them to 
the ſcoriae or vitrified parts of the metal, which, he 
ſays, moſt metals, when heated or melted, do continu- 
ally protrude and ſend out to their ſurfaces, covering 
them in the form of a thin glaſſy ſkin. This great 


diſcovery concerning the colours of bodies depending 
on the thickneſs of the fine plates which compoſe their 


ſurfaces, of whatever denſity theſe plates may be, 1 


ſtrating and confirming, by means of electrical explo— 
ſons. A number of theſe being received on the ſur- 
face of any piece of metal, change the colour of it to 


a conſiderable diſtance ſrom the ſpot on which they 


were diſcharged ; ſo that the whole circular ſpace is 
divided into a number of concentric rings, each of 
which conſiſts of all the priſmatic colours, and perhaps 
as vivid as they can be produced in any method what- 
ever. Upon ſhowing theſe coloured rings to Mr 
Canton, I was agreeably ſurpriſed to find, that he had 
likewiſe produced all the priſmatic colours from all 
the metals, but by a different operation, He ex- 
tended fine wires of all the different metals along the 
ſurfaces of pieces of plaſs, ivory, wood, &c.; and 
when the wire was exploded, he always found them 
tinged with all the colours. They are not diſpoſed 


in ſo regular and beautiful a manner as in the rings I 


produced, but they equally demonſtrate that none of 
the metals thus exploded diſcovers the leaſt preference 
to one colour more than to another. In what manner 
theſe colours are formed it may not be caſy to conjec- 
ture. In Mr Canton's method of producing them, 


the metal, or the calcined and vitrified parts of it, 
ſeem to be diſperſed, in all directions from the plate 
of exploſion, in the form of ſpheres of a very great 
variety of ſizes, tinged with all the variety of colours, 


them and the colours produced by Newton, induced 
have been ſo happy as to hit upon a method of illu- 


lonred lines are gencrally concentric circles, or ellipſes, 


fore the friction. 
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and ſome of them ſmaller than can be diſtinctly ſeen 
by any magnifier. In my method of making theſe 
colours, they ſeem to be produced in a manner ſimi- 
lar to the production of colours on ſteel and other me- 
tals by heat; i. e. the ſurface is affected without the 
parts of it being removed from their places, certain 
plates or Jaminae being formed of a thickneſs proper to 
exhibit the reſpective colours.“ | OO. 
But, however well ſupported- this doctrine of the Newton: 
formation of colours by denſity may be, we find the theory iy. 
ſame author (Dr Prieſtley), whom we have juſt now pugned by 
ſeen arguing for it in his hiſtory of electricity, arguing Pr Priel. 
againſt it in his hiſtory of viſion, © There are (fays le- 
he) no optical experiments with which Sir Iſaac New- 
ton ſcems to have taken more pains than thoſe rela- 
ting to the rings of colours which appear in thin plates; 
and in all his obſervations and inveſtigations concern- 
ing them, he diſcovers the greateſt ſagacity both as a 
philoſopher and mathematician ; and yet in no ſubject 
to which he gave his attention, does he ſcem to have. 
overlooked more important circumſtances in the ap- 
pearances he obſerved, or to have been more miſta- 
Ken with regard to their cauſes, The former will be 
evident from the obſcrvations of thoſe who ſucceeded 
him in theſe inquiries, particularly thoſe of the Abbe 13 
Mazeas. This gentleman, endeavouring to give a Curious c. 
very high poliſh io the flat ſide of an object-glaſs, hap- periment: 
pened to be rubbing ir againſt another piece of flai by the Abbe 
and ſmooth glaſs ; when he was ſurpriſed to find, that Maze. 
after this friction, they adhered very firmly together, 
til at laſt he could not move the one upon the other. 
But he was much more ſurpriſed ro obſerve the ſame 
colours between theſe plane glaſſes that Newton ob- 
ſcrved between the convex object-glaſs of a teleſcope 
and another that was planc. Theſe colours between 
the plane glaſſes, the Abbe obſerves, were in propor- 
tion to their adheſion, The reſemblance between 


him to give a very particular attention to them ; and 
his obſervations and experiments are as follow : | 
« If the ſurfaces of the pieces of plaſs are tranſpa- 
rent, and well poliſhed, ſuch as are uſed for mirrors, 
and the preſſure be as equal as poſſible on every part 
of the two ſurfaces, a reſiſtance, he ſays, will ſoon be 
perceived when one of them is made to flide over the 
other ; ſometimes towards the middle, and ſometimes 
towards the edges; but wherever the reſiſtance is felt, 
two or three very fine curve lines will be perceived, 
ſome of a pale red, and others of a faint green. Con- 
tinuing the friction, theſe red and green lines increaſe 
in number at the place of contact, the colours being 
ſometimes mixed without any order, and ſometimes diſ— 
poſed in à regular manner. In the laſt cafe, the co- 


or rather ovals, more or leſs clongated as the ſurfaces 
are more or leſs united, Theſe figures will not fail 
to appear, if the glaſſes arc well wiped and warmed be- 


„When the colours are formed, the glaſſes adhere 
with conſiderable force, and would always continue fo 
without any change in the colours. In the centre of 
all thoſe ovals, the longer diameter of which generally 
exceeds ten lines, there appears a ſmall plate of the 
ſame figure, exactly like a plate of gold interpoſed 
between the glaſſes; and in the centre of it there 1s 

| | Olten 
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often a dark ſpot, which abſorbs all the rays of light 
except the violet; for this colour appears very vivid 
through a priſm. 2 

« If the plaſſes are ſeparated ſuddenly, either by 
fiding them horizontally over one another, or by the 
action of fire, as will be explained hereafter, the co- 
lours will appear immediately upon their being put to- 
gether again, without the leaſt friction. . 

« Beginning by the ſlighteſt touch, and increaſing 
the preſſure by inſenſible degrees, there firſt appears 
an oval plate of a faint red, and inthe midſt of it a 
ſpot of light green, which enlarges by the preſſure, 
and becomes a green oval, with a red ſpot in the 
centre; and this, enlarging in its turn, diſcovers a 


green ſpot in its centre. Thus the red and the green 
lucceed one another in turns, aſſuming different ſhades, 


and having other colours mixed withthem, which will 

be diſtinguiſhed preſently. | 
„Ihe greatelt difference between theſe colours ex- 

hibited between plane ſurfaces and thoſe formed by 


curve ones is, that in the former caſe preſſure alone 


will not produce them, except in the caſe abovemen- 
tioned, With whatever force he compreſſed them, his 


attempts to produce the colours were in vain witheut 


previous friction. But the reaſon of this plainly was, 
that without fliding one of the glaſſes over the other, 


* 


they could not be brought to approach near enough for 


the purpoſe. 5 

« Having made theſe obſervations with plates of 
glaſs whoſe ſides were nearly parallel, he got two 
priſms with very ſmall refracting angles; and rubbing 
them together, when they were ſo joined as to form a 
parallelopiped, the colours appeared with a ſurpriſing 
luſtre at the places of contact, owing, he did not 


doubt, to the ſeparation of the rays of light by the 
priſm. In this caſe, differently coloured ovals appear- 
ed, but the plate of gold in them was much whiter, 


and only appeared yellow about its edges. This plate 
having a black ſpot in its centre, was bordered by a 
deep purple. He could not perceive any violet by his 


naked eye, but it might be perceived by the help of 
a lens with a weak light, It appeared in a very ſmall 


quantity at the confines of the purple and the blue, 


and ſeemed to him to be only a mixture of theſe two 
colours. It was very viſible in each of the coloured 
rings by inclining the glaſſes to the light of the moon, 


Next to the purple and violet appeared blue, orange, 
red tinged with purple, light green, and faint purple, 


The other rings appeared to the naked eye to con- 


ſiſt of nothing but faint reds and greens; and they 


were ſo ſhaded that it was not eaſy to mark their ter- 


minations. That the order of theſe may be compared 
with Newton's, he gives a view of both in the follow- 


ing table: | 


Order of the Colours iu the | Order of the Colours in 
Plane Glaſſes. Newt, Objeft Claſſes. 
C Black ſpot Black 1 FR 
FO Rn Res Whitiſh oval [Blue 
J Yellow border White 
Deep purple [Yellow 


| Red 
Blue Violet, 
Order II, 4 Orange Blue 
Purple Green 
8 | Yellow 
5 


| Green Green 
order iv. Red 
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Order of the Colours in the Order of the Colours in 
Plane Claſſes. Newt, Object Glaſſes. 
Greeniſh blue Purple | 

ours Yellowiſh green Blue 
Purpled red Green 


Yellow 
Red 


Red 


| Faint green Greeniſh blue 
Order, Y, Faint red Red 


Weak green |Greeniſh blue 
Order VI. Light red - -- [Red 


; Very faint green|Greeniſh blue 
Orger VI Very faint red. Pale red. 


* When theſe coloured glaſſes were ſuſpended over 


the flame of a candle, the colours diſappeared ſudden- 


ly, though the glaſſes ſtill continued to adhere to one 
another when they were parallel tothe horizon. When 
they were ſuffered to cool, the colours returued by de- 


grees to their former places, in the order of the pre- 


ceding table, 

* Afier this the Abbe took two plates much thicker 
than the former, in order to obſerve at his leiſure the 
action of firc upon the matter which he ſuppoſed to 
produce th e colours and obſerved, that as they grew 
warm, the colours retired to the edges of the glaſſes, 


and there became narrower and narrower till they were 


reduced to imperceptible lines, Withdrawing the 
ame, they returned to their place. This experiment 


he continued till the glaſſes were bent by the violence 
of the heat, It was pleaſant, he ſays, to obſerve theſe 
colours glide over the ſurface of the glaſs as they 


were purſued by the flame. 


« At the firſt, our author had no doubt but that 


theſe colours were owing to a thin plate of air be- 
tween the glaſſes, to which Newton has aſcribed them ; 
but the remarkable difference in the circumſtances at- 
tending thoſe preduced by the flat plates, and thoſe 
produced by the object-glaſſes of Newton, convinced 


him that the air was not the cauſe of this appearance. 
The colours of the flat plates vaniſhed at the approach 


of flame, but thoſe of the obje-glaſſes did not. He 
even heated the latter till that which was next the 


flame was cracked by the heat, before he could ob- 
ſerve the leaſt dilatation of the coloured rings. This 


difference was not owing to the plane glaſſes being leſs 
compreſſed than the convex ones; for though the for- 


mer were compreſſed ever ſo much by a pair of forceps. 


it did not in the leaſt hinder the effect of the flame, 

« Afterwards he put both the plane glaſſes and the 
convex ones into the recciver of an air-pump, ſuſpend- 
ing the former by a thread, and keeping the latter 
compreſſed by two ſtrings; but he obſerved no change 
in the colours of either of them in the moſt perfect va- 
cuum he could make. | | 

« Notwithſtanding theſe experiments ſeemed to be 
concluſive againſt the hypotheſis of theſe colours be- 
ing formed by a plate of air, the Abbe frankly ac- 


knowledges, that the air may adhere ſo obſtinate- 


ly to the ſurface of the glaſſes as not to be ſepa- 


rated from them by the force of the pump; which, 


indeed, is agreeable to other appearances : but the 
following experiments of our author make it till 
more improbable that the air ſhould be the cauſe of 
theſe colours. 
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“ To try the utmoſt effect of heat upon theſe co- 
loured plates, after warming them gradually, he laid 
them upon burning coats ; but though they were near. 
ly red, yet when he rubbed them together by means 


of an iron rod, he os{cryed the ſame coloured circles 


and ovals as before, When he ceaſed to preſs upontbem, 
the colours ſeemed to vaniſh; bot when he repeated 
the friction, they returned, and continued till the pie- 
ces of plaſs began to be red-hot, and their ſurfaces to 
be united by ſuſion. 

„ Wien the ontward ſurface of one of his plates 


of glaſs was quickhilyered, none of thoſe colours were 


vilible, though the glaſſes continued to adhere with 
the ſame force, This he aſcribed to the ſtronger 
impreſſion made on the cyc by the greater quantity of 
light reflected from the quicklilver, 


«« Tadging from the reſemblance between his ex · 


periments and thoſe of Sir Iſaac Newton, that the co- 


jours were owing to the thickneſs of ſome matter, 


whatever that was, interpoſed between the glaſſes, 


the Abbe, in order to verify his hypotheſis, tried the 


experiment on thicker ſubſtances, He put between 
his glaſſes a little ball of ſuet, about a fourth of a line 


in diameter, and preſſed it between the two ſurfaces, 


warming them at the ſame time, in order to diſperſe 
the ſuet ; but, though he rabbed them together as be- 
fore, and uſed other ſoft ſubſtances beſides ſuet, his 
endeavours to produce the colours had no effect. But, 
rubbing them with more violence in a circular man- 
ner, he was ſurpriſed, on looking at a candle throngh 


them, to ſee it ſurrounded with two or three concen- 


tric rings, very broad, and with very lively delicate 
colours; namely, a red inclining to a yellow, and a 
green inclining to that of an emerald, At that time 
he obſerved only theſe two colours ; butcontinuing the 


friction, the rings aſſumed the colours of blue, yellow, 


and violer, eſpecially when he looked through the 


glaſſes on bodies directly oppoſed to the ſun, If, after 


8 
Newtonian 
| hypotheſis 
oppoſed. 


having rubbed the glaſſes, the thickneſs was conſide- 
rably i iminiſhed, the colours grew weaker bytranſmitted 
light, but they ſeemed to be much ſtronger by reflection, 


and to gain on one ſide what they loſt on the other. 


« Our author was confirmed in his opinion, that 
there muſt be ſome error in Newton's hypotheſis, by 
conſidering, that, according to his meaſures, the co- 
lours of the plates varied with the difference of a 
millionth part of an inch; whereas he was ſatisfied 
that there muſt have been much greater differences 
in the diſtance between his glaſſes, when the colours 
remained unchanged. 1 | N 

If the colour depended upon the thickneſs only, 
he thought that the matter interpoſed between the 


glaſſes ought to have given the ſame colour when it 


was reduced to a thin plate by ſimple fuſion as well as 
by friction, and that, in rubbing two plates together, 
warming them at different times, and compreſſing 
them with a conſiderable force, other colours would 
have appeared betides thoſe abovementioned, 

% Theſe circumſtances made him ſuſpe&, that the 
different thickneſſes of the ſubſtance interpoſed be- 
tween the glaſſes ſerved only to make them more or 
leſs tranſparent, which was an eſſential condition in 
the experiment; and he imagined that the friction 
diffaſed over the ſurface of the thin ſubſtance a kind 
of matter on which the colours are formed by reflec- 


3 


ee. 
ted ligut: for when he held the plates (which gave 


the colours when the ſuct was between them) over 
the flame of a ſmall candle, the/colours fled with great 


precipitation, and returned to their place without his 


being able to perccive the lealt alteration in the ſuet. 

«© He was confirmed in his conjectures, by fre- 
quently obſerving, that when the glaſſes were ſepara- 
ted, at the moment the colours diſappeared, they 
were covered with the ſame greaſy matter, and that 


it ſeemed to be in the very ſane ſtate as when they 


were ſeparated without wer.ing, Beſides, having 
often repeated the ſame experiment with different 
kinds of matter, he foiind that the degree of heat that 
diſperſed the colours was not always fafficient to melt 
it; which difference was more ſenſible in proportion 
as the matter interpoſed was made thinner. | 

& Inſtead of the ſuet, he ſometimes made uſe of 
Spaniſh wax, reſin, common wax, and the ſediment 
of urine, He began with Spaniſh wax, on account of 
its remarkable tranſparency in Mr Hankſbee's electri— 
cal experiments; but he had much difficulty in ma- 
king it ſufficiently thin by friction, being often obliged. 
to warm his glaſſes, to ſeize the moment of fuſion, 
which continued but a ſhort time, and to hazard the 


burning of his fingers, 


« The experiment at length ſucceeding, the Spa- 
niſh wax appeared with its opacity and natural colour 
when it reflected the light, but they both diſappeared 
in the tranſmitted light. He obſerved the ſame rings 
in it as in the ſuct; and indeed he could perceive but 
little difference between the colours of ſuet, Spaniſh 
wax, common wax, or reſin ; except that this laſt ſub- 
ſtance did not make the colours ſo vivid, on account 


of the too great tranſparency of its particles. 


„The ſediment of urine had ſomething more par- 
ticular in its appearance, as its colours were more 
lively. Holding it above the flame, its colours diſap- 
peared ; and, keeping it in that ſituation, there were 
formed, upon its ſurface, ramifications, like thoſe of 
the hoar-froſt, which diſappeared as the plaſſes grew 
cold, There were the ſame ramifications both upon 
the ſuet and the wax, but they were not ſo conſider- 
able. The glaſſes which had Spaniſh wax and reſin 
between them adhered with ſo much force, that they 
could not be ſeparated without the help of fire; and 
when they began to grow warm, they ſeparated with 
a noiſe like that of a glaſs breaking in the fire, though 


the glaſſes were not broken, and the matter between 
them was not melted, 


e“ Separating the glaſſes which he firſt uſed very 
ſaddenly, he obſerved upon their ſurface very thin 
vapours, which formed different colours, but preſent- 
ly vaniſhed altogether, | 1 

% To try the effect of vapour, he breathed upon 
one of his plates of glaſs, and obſerycd that the va- 
pours which adhered to the glaſſes ſometimes formed, 
before they were entirely diſperſed, a ſurpriſing va- 
riety of colours. This experiment, he obſerves, does 
not always ſucceed at the firſt trial. The glaſs muſt 
be breathed upon ſeveral times, and care muſt be ta- 
ken to wipe it every time with one's hand, both to 
take off the moiſture, and alſo to make upon the glaſs 
a kind of furrows, which contribute very much to the 
variety of colours, by making inequalities in the thick- 
neſſes of the vapours. It is neceſſary, alſo, that the 
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plaſſes on which theſe experiments are made have no 
quicktilver upon them. 

« When the particles of water which formed this 
vapour were too thick to exhibit theſe colours, he 
truck them ſcycral times with his pencil, in order to 
attenuate them; and then he ſaw an infinity of ſmall 
coloured threads which ſucceeded one another with 
gr cat rapidity, | 

« putting a drop of water between two pieces of 
common glaſs, he obſerved that the compreſſion of 


them produced no colour ; but if, while they were 


compreſſed, the water was made to paſs from one 
place to another, it left behind it large ſpots, red, 
yellow, green, purple, Cc. and the ſpots ailumed 
different colours with a ſurpriſing rapidity, and pre- 
ſented to the eye a moſt beautiful variety of ſhades, 
„ In order to determine with greater certainty 
whether they were vapours that cauſed the colours in 
his firſt obſervations, he firſt breathed upon one of his 
plates of glaſs, and then rubbed them againſt one ano- 
ther, when the colours appeared in the ſame order as 
before, but darker, and diſperſed in confuſion in the 
places occupied by the vapours ; but when he made 
_ ule of fire to diſſipate the watery particles, the co- 
lours reſumed their luſtre, | 8 
«© Newton, having introduced a drop of water be- 
tween his two objett-glaſſes, obſerved, that in pro- 
portion as the water inſinuated itſelf between the 
glaſſes, the colours grew fainter, and the rings were 
_ contracted ; and aſcribing theſe colours to the thick- 
neſs of the plate of water, as he aſcribed the former 
to that of the plate of air, he meaſured the diameters 
of the coloured rings made by the plate of water, 
and concluded that the intervals between the glaſſes 
at the ſimilar rings of theſe two mediums were nearly 
as three to four; and thence he inferred, that, in all 
caſes, theſe intervals would be as the fines of the re- 
fractions of theſe medium. e 
« The Abbe Mazeas, in order to aſſure himſelf 

whether, agreeable to this rule, the coloured rings of 
his plaſſes depended upon the thickneſs of the water 
only, dipped one of the edges of his coloured glaſſes 
in a veſlel of water, having taken care to wipe and 
warm them well before he produced his colours by 
friction. The watcr was a conſiderable time in ri- 
ſing as high as the glaſſes; and in proportion as it a- 
ſcended, he perceived a very thin plate of water, which 
ſeemed to paſs over the matter which he thought 
produced the colours, without mixing with it; for 
beyond this plate of water, he ſtill perceived the co- 
Jours in the ſame place and order, but deeper and 
darker; and holding tke glaſſes above the flame of a 
candle, he {ſaw the colours go and come ſeveral times 
as he moved them nearer to or farther from the flame, 
He then moiſtened both the glaſſes more than before; 
and rubbing them as uſual, 2 always ſaw the ſame 
appearance; and ſeizing the moment when the co- 
lours had diſappeared to ſeparate the plaſſes, he al- 
ways found that they were wet. On this account, 
he thought that it could not be the water on which 
the colour depended, but ſome ſubſtance much more 
ſenſible to heat. He alſo thought that theſe coloured 
rings could not be owing to the compreſſion of the 


glaſſes ; or that, if this circumſtance did contribute any 
Vo L. IV. 


thing to them, it ſerved rather to modify than to ge- 
nerate them. | 
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„. du Tour gave particular attention to the pre- M. cu 


ceding obſervations of the Abbe Mazeas, 


He repcat- Tour's ob- 


ed the experiments with ſome variation of circum- ſcrvations. 


ſtances, particularly comparing them with thole of 
Sir lſaac Newton, He is ſo far from ſuppoling a plate 
of air to be neceſſary to the formation of theſe co- 
loured rings, that he thinks the reaſon of their not ap- 
pearing between the flat plates of glaſs is the adher- 
ing of the air to their ſurtaces; and that mere pret- 
ſure is not ſuſhcicnt to expel it; except, as the Abbe 
Mazeas obſerved, the rings had before been made in 
the ſame place; in which caſe, {imple appoſition with- 
out friction is ſuficient ; the air, probably, not having 
had time to apply itſelf fo cloſely to the ſurface of the 
glaſs. The contact of ſome other ſubſtances, M. du 
Tour obſerves, is not ſo prejudicial in this experiment 


as that of air; for he found, that, if he only gave the 


plates a {light coating of any kind of greaſe, the rings 
would appear without friction. Alſo dipping them 
ſlightly in water, or wiping them with his finger, 
would anſwer the ſame purpoſe, He verified his 
conjectures by means of the air-pump: for, dipping 


two picces of glaſs in water, one of which had been 


wiped, and the other not, the former appeared to have 
no bubbles adhering to it when the air was exhauſted, 
whereas the other had, 

© When one of the glaſſes is convex, our author ob- 
ſerves, that the particles of air may more eaſily make 
their eſcape by preſſure only; whereas their retreat 


tween two flat ſurfaces. The air-pump, he found, 


was not able to detach theſe particles of air from the 


ſurfaces to which they adhere ; leaving theſe flat plates 
for a conſiderable time in an exhanſted receiver, was 


not ſufficient to prepare them ſo well for the experi- 


ment, as wiping them, 
«© Beſides the obſervations on the colours of thin 


plates, it has been ſeen that Sir Iſaac Newton ima- 


gined he could account for the colours exhibited by 
thick ones in ſome caſes in a ſimilar manner; parti- 


cularly in thoſe curious experiments in which he ad- 


mitted a beam of light through a hole in a piece of 
paſteboard, and obſerved the rings of colours reflected 
back upon it by a concave glaſs mirror of equal thick- 
neſs in all places. 
and happily purſued, by the Duke de Chaulnes, who 
aſcribed theſe colours tothe inflection of light“. Chance 


is in a manner cut off when they are compreſſed be- 


16 


Experi- 5 


ments on 
colours by 
reflection. 


Theſe experiments were reſumed, 


led the duke to obſerve, that when the nearer ſurface tic. 


of the glaſs mirror was clouded by breathing upon it, 
ſo as lightly to tarniſh it, a white diffuſed 1 


vivid 


light was ſeen upon the paſteboard, and all the co- 


diſtindt. This appearance he made conſtant by moi- 
ſtening the ſurface of the mirror with a little milk and 
water, and ſuffering it to dry upon it. | 

In all his experiments upon this ſubject, he found, 
than when the rays fell converging on the ſurface of 


the mirror, the rings were hardly viſible ; when they 


fell parallel upon it, as they muſt have done in all the 
experiments of Newton, they appeared ſufficiently 
diſtin ; but when, by means of a convex lens placed 
in the hole of the window, they were made to diverge 


4 2 from 


lours of the rings became much ſtronger, and more 


% See 0% 
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from the centre of the ſphere to which the mirror was. 
ground, ſo that they fell perpendicularly on the ſur- 


tacc of the mirror, the colours were as vivid as he could 
make them. In this caſe he could remove the reflect- 


ed image to a great diſtance from the hole, without 


making the rings diſappear ; and he could plainly per- 
ccive them to ariſe from their central ſpots, which 
changed their colours ſeveral times, 

« "The effect of tarniſhing the mirror convinced him, 
that theſe coloured rings depended on the firſt ſar- 
face of the mirror , and that the ſecond ſurface, or 
that which reflected them after they had paſſed the 


firſt, only ſerved to collect them and throw them up- 


on the paſteboard in a quantity ſuſficien io make then 
viſible, and he was confirmed in his ſuppoſition by tie 
following experiments, 


« He took a plano-convex object- glaſs, of ſix feet 


focus, and placed it fix feet from the paſteboard with 
its conyex tide towards it. 


By this meaus the rays 
which fell upon that ſurface, after being refracted 
there, were tranſmitted through the thickneſs of the 
glaſs, parallel to one another, and fell perpendicularly 


on the plane ſurface that reflected them, and, in their 


return, would be collected upon the paſteboard. In 
theſe circumſtances the rings appeared very diſtinct 
after he had tarniſhed the convex ſurface, which in 
this polition was next to the light, 

« Turning the ſame glaſs the contrary way, ſo that 
the plane ſurface was towards the paſteboard, he could 
perceive none of the rings at the diſtance of fix feet; 
but they were vilible at the diſtance of three feet ; 


becauſe at that diſtance the ſecond ſurface reflected 
the rays by its concavity directly towards the paſte- 


board. N 5 

« Theſe two experiments demonſtrate the uſe of the 
ſecond ſurface of the mirror, and how the manner of 
placing it to moſt advantage. 'Thole that follow ſhow 


the uſe of the firſt ſurface with reſpect to theſe rings; 


and he was led to make them by the caſual obſervation 
aboyementioned. | 


o 


the form of his mirror being very true: but the dia- 
meter of the rings upon the paſteboard varicd with the 
diſtance of the talc from the mirror; ſo that they were 
very large when the talc was near the mirror, and ye 
{mail when it was placed at the diſtance of ſeven or 
cight inchcs, | 
AIheſc experiments proved, that the rings were 
formed by the firſt ſurface, and reflected by the ſe- 
cond ; but it {till remained to be determined in what 
manner they were formed. He imagined, that the 
ſmall pencils of rays that were tranſmitted through 
the pores of the glaſs, or any other tranſparent ſub- 
ſtance, might tufter a Kind of inflection, which might 


change the cylinder which they formed into a trun- 


catcd cone, cither by means of their different degrees 
of inflexibiliiy, or by the different diſtances at which 
they pals by the edges of the ſmall hole through which 
they are tranſmitted, Purſuing this idea, he thought 
of making uſe of ſome body, the pores of which were 
ot a known and determined ſhape. Inſtead, therefore, 
of the piece of talc, he placed a piece of fine linen 
in the abovementioned frame, ſtretching it as even as 
poſlible, to make the pores formed by the threads 
more exact and more permeable by the light ; and he 

ſoon found, with great pleaſure, that his conjecture 
was verified: for, inſtead of the circular rings which 
he had before, they were now manifeſtly ſquare, 


though their angles were a little rounded ; and they 


were colourcd as the others, though the light was not 
very vivid, on account of the quantity that was ſtopped 
by the muſlin, OL | 
When, inſtead of the muſlin, he ſtretched acroſs 
his frame fine ſilver wires exactly parallel, at the di- 
ſtance of about three quarters of a line, or a whole 
line from one another, without any other wires acroſs 
them ; inſtead of the rings which he had ſeen before, 


there was nothing upon the paſteboard but a gleam of 


white light divided by many ſmall ſtreaks, coloured 


in a very vivid manncr, and in the ſame manner as 
the rings.” 
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« Newton, he obſerves, had remarked, that when 
he made uſe of a mirror of the ſame focus with the firſt 
he had uſed, but of twice the thickneſs, he found the 


Thus we have another hypotheſis of the formation Ancther _ 
of colours, namely, by the juflection of light in its theory of 
paſſage out from between the ſolid and impenetrable colours. 


diameter of the rings much ſmaller than before. This 
obſervation the tie thought favourable to his own 
concluſions ; for if cheſe rings depend upon the firſt 
ſurface, the nearer it is to the ſfccond, which only re- 


flects the ray tranſmitted from it, the larger they ought 


to appear upon the paſteboard. 

« To aſcertain this fact, he thought of mak ing uſe 
of two movable ſurfaces; aud to make uſe of a mi- 
crometer to meaſure ihe diſtance between them with 
exactneſs, For this purpoſe he took a metallic mir- 
ror belonging to a retletting teleſcopr, being part of 


a ſphere of ten feet radius; and he fixed it firm upon 


a foot in which was a groove that carried a light frame, 
to which was faſtened a thin piece of tale tarniſhed with 
milk and water. The frame that ſ ported the piece 


of talc could neither be brought im contact with the 
mirror, or be removed to the diſtznc* of eight or nine 
inches from it, and the micromater ſhowed to the ut» 
moſt exactneſs the leaſt motion o the frame. 

« Having placed this mirror ten jeet from th paſte» 
board, that is, at the diſtance of the radius of its own 
ſphere, he obſerved the rings to appear very diſtinct 


particles of which bodies arc compoſed. It is, how- 
ever, very difficult, upon the hypotheſis cither of Sir 
Iſaac Newton, or that of the Duke de Chaulncs, to 
give a reaſon why bodies that are not entirely white, 
mould not appear variouſly coloured, For, it appears 
from Sir Iſaac Newton's experiments, that plates of 
different denſity are capable of cxhibiting the ſame 
colours; and that where a plate is continually varying 
in denſity, it will produce all the colours, Now it is 
evident, that the plates of which we ſuppoſe all na- 
tural bodies to be compoſed, muſt be ſimilar to one 
that is perpetually varying in its thickneſs; for ſuppo- 
ſing the plates of which any ſubſtance is compoſed to 
be of any determinate thickneſs, 9 millionth parts of 
an inch for inſtance ; ſuch of the rays as are reflected 
from this plate will be red. But if any of them pe- 
netrate to the depth of 117 of theſe parts, they Will 
be reflected of a violet colour, &c. and thus muſt al- 
loy and obſcure the red; and ſo of others. If we 
ſuppoſe the colours to be produced by inflection, it 
will be equally difficult to account for ſome particular 
rays being infleed and others not; ſecing we ob- 
| | ſerve 
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ferve that all of them are capable of being inflected 
by every ſubſtance whatever, when they paſs very 
near it, In ſome caſes too, colours are produced 
when the light is neither refracted nor inflected, as far 


as we can judge; and this ſeems to obſcure the theory 


of chromatics more than any thing we have yet men- 
tioned, 


As the experiments we are now about to mention 


are of the preateſt importance, and in direct terms 


13 
One ol Sir 
Iſaac News 
ton's expe· 
riments 
ſound to 
he errone- 
91s 


with colours, 


contradict one of Sir Iſaac Newton's, we ſhall give a 
full account of them, from Prieſtley's hiſtory of Viſion, 
&c. with his remarks thereon, | 

The experiment in queſtion is the eight of New- 
ton's ſecond book of Optics: “ He (Sir Iſaac New- 
ton) found, he ſays, that „hen light goes out of air 
through ſeveral contiguous refracting mediums, as 


through water and glaſs, and thence goes out again 


into air, whether the retracting ſurfaces be parallel or 
inclined to one another, that light, as often as, by con- 
trary refractions, it is ſo corrected, that it emerges in 
lines parallel to thoſe in which it was incident, con- 
tinues ever after to be white: but if the emergent 


rays be inclined to the incident, the whiteneſs of the 


emerging light will, by degrees, in paſſing on from 
the place of emergence, become tinged, at its edges 
This he tried by refracting light with 


priſms of glaſs, placed within a priſmatic veſſel of wa- 


* $2oed. 
Ab and. 
vol. 16. 
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ter. wy 
„ By theorems deduced from this experiment, he 

infers, that the refraction of the rays of every ſort, 

made out of any medium into air, are known by ha- 


ving the refraction of the rays of any one ſort ; and al- 


ſo, that the refraction out of one medium into another 
is found as often as we have the refractions out of 
them both into any third medium. 

« On the contrary, a Swediſh philoſopher (M. Klin- 
genſtierna) obſerves*, that, in this experiment, the 
rays of light, after pafling through the water and the 
glaſs, though they come ont parallel to the incident 
rays, -will be coloured ; but that the ſmaller the plaſs 
priſm is, the nearer will the reſult of it approach to 


Newton's deſcription. 


«« This paper of M. Klingenſtierna, being commu— 


nicated to Mr Dollond by M. Mallet, made him enter- 


tain doubts concerning Newton's report of the reſult 
of his experiment; and determined him to have re- 
courſe to experiments of his own. | 

« He therefore cemented together two plates of 
parallel glaſs, at their edges, ſo as to form a priſmatic 
veſſel when ſtopped at the ends or baſes ; and the edge 
being turned downwards, he placed in it a glaſs priſm 
with one of its edges upwards, and filled up the va- 
cancy with clear water: fo that the refraction of the 
priſm was contrived to be contrary to that of the wa- 
ter, in order that a ray of light, tranſmitted through 
both theſe refracting mediums, might be affected by 
the difference only between the two refractions. As 
he found the water to refract more or leſs than the 
glaſs priſm, he diminiſhed or increaſed the angle be- 
tween the plaſs plates, till he found the two contrary 
re fractions to be equal, which he diſcovered by vicw- 
ing an object through this double priſm. For when 
it appeared neither raiſed nor depreſſed, he was ſa— 
tisfied that the refract ions were cqual, and that the 
emergent rays were parallel to the incident, 


% Now, accord ing to the prevailingopinion, he ob- 


ſerves, that the oljcct ſhould have appcarcd through 
this double priſm in its natural colour; for if the dit- 
terence of refrangibility had been in all reſpccts e- 


qual, in the two equal refractions, they would have 
rectified cach other, 
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But this experiment fully proved S 


the fallacy of the received opinion, by ſhowing the produced 


divergency of the light by the glaſs priſm to be al- withoutre- 
moſt double of that by the water; for the image of fraction or 


the object, though not at all refracted, was yet as reflection. 


much inſected with priſmatic colours, as though it had 


been ſcen through a glaſs wedge only whoſe angle 


was near 30 degrees, | 
« This experiment is the very ſame with that of 


Sir Iſaac Newton abovementioned, notwithſtandin 


the reſult was ſo remarkably different: but Mr Dol- 
lond aſſures us, that he uſed all poſſible precaution and 
care in his proceſs; and he kept his apparatus by him, 
that he might evince the truth of what he wrote, 
whenever he ſhould be properly required to do it, 

« He plainly ſaw, however, that if the refracting 
angle of the water-yeſlel could have admitted of a 
ſutticient increaſe, the divergency of the coloured rays 


would have been greatly diminiſhed, or entirely rec- 


tified; and that there would have been a very preat 
refraction without colour, as he had already produced 
a great diſcolouring without retraction ; but the in- 
conveniency of ſo large an angle as that of the priſ- 
matic veſſel muſt have been, to bring the light to an 
equal divergency with that of the glaſs priſm, whoſe 
angle was about 60%, made it neceſſary to try ſome 
experiments of the ſame kind with ſmaller angles. 

« Accordingly he got a wedge of plate-plaſs, the 
angle of which was only nine degrees : 7 


the water-wedge, in which it was placed, till the diver- 
gency of the light by the water was equal to that by 
the glaſs; that is, till the image of the object, though 
conſiderably refracted by the exceſs of the reſraction 
of the water, appeared nevertheleſs quite free from 
any colours procceding from the different refrangibili- 
ty of the light. . | 


; uſing it 
in the ſame circumſtances, he increaſed the angle of 


% Notwithſtanding it evidently appeared, I may Defences of 
ſay to almoſt all philoſophers, that Mr Dollond had Sir Iſaac. 


made a real diſcovery of ſomething not comprehended 


in the optical principles of Sir Iſaac Newton, it did 


not appear to ſo ſenſible a man, and fo good a ma- 


thematician, as Mr Mardoch is univerſally acknow- 
ledged to be. Upon this occaſion he interpoſed in the 
defence, as he imagined, of Sir Iſaac Newton; main- 
taining, that Mr Dollond's poſitions, which he ſays, 
he knows not by what miſhap have been deemed pa- 


radoxes in Sir Iſaac's theory of light, arc really the 
He alſo endeavours 20 


neceſſary conſequences of it. 
ſhow, that Sir Iſaac might not be miſtaken in his ac- 
count of the experiment abovementioned. But ad» 
mitting all that he advances in this part of his defence, 


Newton muſt have made uſe of a priſm with a much 


ſmaller refracting angle than, from his own account 
of his experiments, we have any reaſon to believe he 
ever did make uſe of. | 

« The fact probably was, that Sir Iſaac deceived 


himſelf in this caſe, by attending to what he imagined 


to be the clear conſequences of his other experiments; 
and though the light he ſaw was certaiuly tinged with 
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the colours 


N 
colours, and he muſt have ſeen it to be ſo, yet he might 
imagine that this circumſtance aroſe from ſome imper- 
fection in his priſms, or in the diſpoſition of them, 
which he did not think it worth his while to cxa- 
mine, It is alſo obſervable, that Sir Iſaac is not fo 
particular in his deſcription of his priſms, and other 
parts of his apparatus, in his account of this experi- 
ment, as he generally is in other caſes, and therefore 
probably wrote his account of jt from his memory 
only. | 

4 Much has been ſaid on this experiment; and it is 
thought very extraordinary chat a man of Sir Iſaac's 
accurate attention ſhould oyerlook a circumſtance, 
the effect of which now appears to be ſo conſiderable. 
But it has happily occurred to Mr Michell, that, as Sir 
Iſaac Newton obſerves he uſed to put ſaccharum ſa- 
turni into his water to increaſe its refractive power, 
the lead, even in this form, might increaſe the diſſi- 
pative retraction, as it does in the compoſition of glaſs ; 
and if fo, that this would account for Newton's not 
finding the difſipative power of water leſs than that 
of his glaſs priſms, which he otherwiſe ought to have 
done, if he had tricd the experiment as he ſaid he 
did. N | 
„ Accordingly he included a 1 of glaſs in wa- 
ter, as highly impregnated with ſaccharum ſaturni 
as it would bear, the proportion of ſaccharum to wa- 
ter being about as 5 to 11. When the image, ſeen 
through the water (ſo impregnated) and a plaſs priſm, 
was in its natural place, it ſtill was coloured, though 
very little : he thought not more thun a fourth part 
as much as when ſcen through plain water, and the 
prom in its natural place; ſo that he had no doubt, 
but that, if his priſm had had a little leſs of the diſ- 
perſing power, its errors would have been perfectly 
corrected,” 1 

Beſides the experiments of Mr Delaval above 
related, and which were made on the colours of 
tranſparent bodies, he has lately publiſhed an ac- 
count of ſome made upon the permanent colours of 
opaque ſubſtances ; the diſcovery of which muſt be of 
the utmoſt conſequence in the arts of colonr-making 
and dyeing. Theſe arts, he obſerves, were in very 
remote ayes carricd to the utmoſt height of perfection 
in the countriesof Phoenicia, Egypt, Paleſtine, India, 
& c. and that the inhabitants of theſe countries alſo ex- 
_ celled in the art of imitating gems, and tinging glaſs 
and enamel of yarious colours, The colours uſed in 
very ancient paintings were as various as thoſe now in 
nſe, and greatly ſuperior both in beauty and durabi— 
lity. The paints uſed by Apelles were fo bright, that 
he was obliged to plaze his pictures with a dark-co- 
loured varniſh, leſt the cye ſhould be offended by their 
exceſſive brightneſs ; and eyen theſe were inferior to 


what had been uſed among the ancient Egyptians, 


Pliny complains that the art of painting was greatly 
decayed in his time; and the moderns were not fur- 
niſhed with any means of retrieving the art until they 
began to ayail themſelves of experimental obſcrya- 
tions. 
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the tinging particles may predominate. 


1 


. 


The changes of colour in permanently coloured bo- 


dies, our author obſerves, are produced by the ſame Theſe co. 
laws which take place in tranſparent colourleſs ſub- lours de. 


ſtances; and the experiments by which they can be 
inveſtigated conſiſt chiefly of various methods of uni- 


ting the colonring particles into larger, or dividing the colour. 
Sir Iſaac Newton made his ing parti. 
experiments chiefly on tranſparent ſubſtances; and in cles. 


them into ſmaller maſllcs. 


the few places where hetreats of others, acknowledges 
his deficiency of experiments. He makes the follow- 
ing remark, however, on thoſe bodies which reflect 
one kind of light and tranſmit another, viz. that « if 
theſe glaſſes or liquors were ſo thick and maſſy that no 
light could get through them, he queſtioned whethcr 
they would not, like other opaque bodies, appcar of 
one and the ſame colour in all poſitions of the eye; 
though he could not yet affirm it from experience.“ 
It was the opinion of this great philoſopher, that all 
coloured matter reflects the rays of light, ſome re- 
flecting the more refrangible and others the leſs re- 
frangible rays more copiouſly ; and that this is not on- 
ly a true reaſon of theſe colours, but likewiſe the only 
reaſon. He was likewiſe of opinion that opaque bo- 
dies reflect the light from their anterior ſurface by ſome 
power of the body evenly diffuſed over and external to 
it, With regard to tranſparent colonred liquors, he 
expreſſes himſelf in the following manner: A tranſ- 
parent body which looks of any colour by tranſmitted 
light, may alſo look of the ſame colour by reflected 

lizht; the light of that colour being reflected by the 
fariher ſurface of that body, or by the air beyond it: 
and then the reflected colour will be diminiſhed, and 


perhaps ccaſe, by making the body very thick, and 


pitching it on the back-ſide to diminiſh the reflection 
of its farther ſurface, ſo that the light reflected from 
In ſuch caſes 
the colour of the reflected light will be apt to vary 
from that of the light tranſmitted.“ vie 

To inveſtigate the truth of theſe opinions Mr Dela- 
val entered upon a courſe of experiments with tranſ- 


parent coloured liquors and glaſſes, as well as with 


opaque and ſcmitrauſparent bodies. From theſe he 
diſcovered ſeveral remarkable properties of the colour- 
ing matter; particularly, that in tranſparent coloured 
ſubſtances, it does not reflect any light; and when, by 
intercepting the light which was tranſmitted, it is hin- 
dered from paſſing through ſuch ſubſtances, they do 
not vary from their former colour to any other, bur 
become entirely black (4)- 
This incapacity of t 


neral law. It will appear the more extenſive, if we 


conſider that, for the moſt part, the tinging particles“ 


of liquors or other tranſparent ſubſtances are extracted 
from opaque bodies ; that the opaque bodies owe their 
colours to thole particles, in like manner as the tranſ- 
parent fubſtances do: and that by the loſs of them 
they are deprived of their colours. 

For making his experiments, Mr Delaval uſed Loyd 
vials 
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(4) Here our author obſeryes, that he makes uſe of the word co/our only to expreſs thoſe called primary ; 
ſuch a mixture of them as does not compoſe whiteneſs, or any of the gradations between white and black, 
ſuch as are called by Sir Iſaac Newton, grey, dun, or ruſlet brown. | | 


8 , 23 
e colouring particles of tranſ- No light - 
parent bodies to reflect light, being deduced from very reflected 
numerous experiments, may therefore be held as a ge- by the co- 
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vials of flint glaſs, whoſe form was a parallelopiped, and 
their height, excluſive of the neck, about two inches, 
the baſe about an inch ſquare, and the neck two inches 
in length. The bottom and three ſides of each of 
theſe vials was covered with a black varniſh; the cy- 
lindrical neck, and the anterior ſide, except at its 
edges, being left uncovered, He was careful to avoid 
any crevices in the varniſh. That no light might be ad- 
mitted except through the neck or amerior {ide of the 
vials. 

In theſe experiments it is of importance to have the 
vials perfectly clean; and as many of the liquors are 


apt to depoſit a ſediment, they ought to be put into 
the vials only at the time the experiments are to be 


made. The uncovered {ide of the vials ſhould not be 
placed oppoſite to the window through which the light 


is admitted: becauſe in that ſituation the light would 
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be reflected from the farther ſide of the vial; and our 
author obſerves that ſmooth black ſubſtances reflect 
light very powerfully. But as it is a principal object 
in the experiment that no light be tranſmitted through 
the liquor, this is beſt accompliſhed by placing the 
uncovered ſide of the vial in ſuch a fituation that it 
may form a right angle with the window. 

With theſe precautions our author viewed a great 
numbers of ſolutions, both of coloured metallic ſalts 
and of the eins matter of vegetables; univerſally 
obſerving, that the colour by reflection was black, 
whatever it might be when viewed by tranſmitted light. 
If theſe liquors, however, are ſpread thin upon any 


White ground, they appear of the ſame colour as when 


viewed by tranſmitted light : but on a black ground 


they afford no colour, unleſs the black body be poliſh- 


ed; in which caſe the reflection of the light through 
it produces the ſame effect as tranſmiſſion, 

The experiments With tinged glaſſes were in many 
reſpects analogous to thoſe with tranſparent coloured 
liquors, For theſe he made ſeveral parcels of colour- 


leſs glaſs, principally uſing one compoſed of equal parts 


of borax and white ſand, The plaſs was reduced to 
powder, and afterwards ground, together with the in- 
gredients by which the colours were imparted. *« This 
method (ſays he) of incorporating the tinging particles 
is greatly preferable to mixing them with the raw ma- 
terials ; and the glaſſes thus compoſed excel moſt others 


in hardneſs, being ſcarcely inferior in luſtre to real 


ems.“ | 
The reſult of all the experiments made in this man- 
ner was, that when matter is of ſuch thinneſs, and the 
tinge ſo dilate, that light can be tranſmitted through 
it, the glaſſes then appear vividly coloured; but when 
they are in 1. maſſes, and the tinging matter is 


more denſely diffuſed through them, they appear black; 
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for theſe, as well as the tranſparent coloured liquors, 


ſhow their colour only by a tranſmiſſion, The follows - 


ing experiments were made with a view to determine 


the proportion of tinging matter which produces co- 


lour or blackneſs. 
1. Glaſs was tinged green by adding to it „th of 


its weight of copper; and that whether the latter was 


uſed in its metallic or calcined ſtate. 

2. A blue glaſs was made by the addition of Zaffre, 
a purple one by maganeſe, a red plaſs by gold, and 
yellow glaſſes by ſilver and calcined iron, A yellow 
glaſs reſembling a topaz was likewiſe mace by the ad-, 


from the anterior ſurface, | 
ſioned by the loſs of that part of the light which is 
For 
whenever any medium tranſmits one ſort of rays more 


AT 1 8 


dition of a ſmall quantity of charcoal in powder. The 
ſame colour was likewiſe procured by the addition of 
wheat-flour, roſin, and ſeveral other inflammable mat- 
ters. Small pieces of each of theſe glaſſes being 


ground by a lapidary, reſembled gems of their diffe- 
rent colours. 


3. Having formed pieces of ſuch plaſſes about two 


inches thick, he incloſed them in black cloth on all 
ſides except their farther and anterior ſurfaces. In 


this ſituation each of them ſhowed a vivid colour when 


light was tranſmitted through them ; but when the 


poſterior ſurface was likewiſe covered with the cloth 
to prevent this tranſmiſſion, no other colour than black 


was exhibited by any of them. 1 

4. When plates of tranſparent coloured glaſs, ſome- 
what thicker than common window-glaſs, were made 
uſe of, they always exhibited their colours by tranſ- 
mitted light. 


5. On intercepting the light tranſmitted through | 


theſe coloured plates, they as conſtantly appeared black 
when _ in ſuch a direction as to form a right angle 
with the window. 1 | 


following obſervations : 1. That the colouring particles 
do not reflect any light. 2. That a medium, ſuch as 
Sir Iſaac Newton has deſcribed, is diffuſed oyer both 
the anterior and farther ſurfaces of the plates, where- 
by objects are equally and regularly reflected as wi a 
mirror, | 

by the ſurface of any ſubſtance, it ſhould be under- 
ſtood from this expreſſion, that the reflection is effect 

ed by the medium diffuſed over its ſurface. 1 


6. When alighted candle is placed near one of thoſe On t 


From theſe phenomena Mr Delaval deduced the ü 


Hence, when it is ſaid that light is reflected 


733 


27 
he rea - 


coloured plates, the flame is reflected by the medium flection of 
which is diffuſed over the anterior ſurface, The image the light of 


thus reflected entirely reſembles the flame in ſize and 
colour; being ſcarcely diminiſhed, and not in the leaſt 
tinged by the coloured glaſs. 

7. If the plate be not ſo intenſcly coloured, or ſo 
maſſy, as to hinder the tranſmiſſion of the light of 
the candle, there appears a ſecondary image of the 
flame, which is reflected by the medium contiguous to 
the farther ſurface of the glaſs; and as the light thus 
reflected paſſes through the coloured glaſs, it is tinged 
very vividly. | $708 

8 When the plaſs uſed in this experiment is of a 


green colour, the image of the flame is always of a 


bright green ; and when plaſſes of other colours arc 
uſed, that of a ſecondary flame is always the ſame 
with that of the glaſs. 4 


9. The ſecondary image is leſs than that refleQed 


abforbed in paſſing through the coloured glaſs. 


copiouſly than the reſt, it ſtops a great part of the 
different coloured rays, Much more light alſo is loſt 
in paſſing through colonred than tranſparent ſubſtan- 
ces. In making theſe obſervations, it is proper to 
chooſe coloured plates of glaſs which are not in every 


part of an equal thickneſs, that the ſecondary image 
may not coincide with that reflected from the anterior 


ſurface, and be intercepted by It, 


10. When the plates are ſo thick, and ſo copioully ., 
coloured, that the light cannot penctrate to their far- - 
| tler 


This diminution is occa- 


a candle by 
coloured 


glaſſcs, . 
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ther ſurface, they appear intenſely black in whatever 
direction they are viewed, and afford no ſccondary 
image, but only reflect, from their anterior ſur face, 
the flame, or any other objects that are oppoſed to 
them. Theſe objects are repreſented in their own 
proper colours, and are as free from tinge as thoſe re- 
tlected from quickiilvercd glaſs, or ſpecula made of 
white metals. 

_ Hence again it is manifeſt, that the colouring par- 
ticles do not poſſeſs any ſhare of reflective power; 
for if they had any ſhare in this reflection, they 
would certainly impart ſome Marc of colour to the 
light they reticted. Hence alſo it appears, that 
tranſparent coloured bodies, in a ſolid (tate, poſſeſs no 
more reſlective power than thoſc in a fluid ſtate, 

Our author next conſiders the colouring particles 
themſelves, pure, and * with other media. 
In order to procure maſſes made up of ſuch particles, 
ſeveral tranſparent coloured liquors were rednced to a 
ſolid conſiſtence by evaporation, By employing a 
gentle heat, the colouring matter may thus remain 
unimpaired ; and is capable of having its particles again 
ſeparated by water or other liquids, and tinging them 
as before, We, 

In this ſtate the colouring particles reflect no light, 


and therefore appear uniformly black, whatever ſub- 


ſtance they have been extracted from. In the courſe 
of his experiments, Mr Delaval made uſe of the in- 
fuſions of brazil wood, logwood, fuſtic, turmeric, 
red ſaunders, alkanet, ſap-green, kermes, and all the 


other tranſparent coloured liquors he had tried before, 


among which were infuſions of red and yellow flow- 


ers, without obſerving the leaſt variation in the reſult, 


Some liquors arc apt to become totally opaque by 


evaporation: the reaſon of which may be the cryſtal- 


1ization of ſaline matters, or the coaleſcence of the par- 
ticles into maſſes, differing conliderably in denſity 


from the menſtrua in which they were diſſolved. 


When this opacity takes place, our author has con- 


ſtantly obſeryed, that they become incapable of enter- 
ing the pores of wool, ſilk, or other matters of that 


kind, or of adhering to their ſurface ; and conſe- 
quently unfit for the purpoſes of dycing. This he 
luppoſes to ariſe from their increaſed bulk; for the 
attractive force by which the particles cohere together 
is weakened in proportion as their bulk increaſes : ſo 
that the degree of magnitude of the colouring par- 
ticles, which is eſſential to the opacity of liquors, is 
inconſiſtent with the minuteneſs requiſite for dyeing. 
An inſtance of this is given in an infuſion of fuſtic. 


Having infuſed ſome of this wood in ſuch a quantity 
of water, that the latter was ſaturated with the co— 


louring particles, he evaporated the liquor to a ſolid 


conſiſtence with an uninterrupted, but very gentle 
heat, 


During every part of the proceſs the liquor 
continued tranſparent, and the ſolid extract yielded 
by it tranſmitted a yellow colour when ſpread thin, 


but appeared black when thicker maſſes were viewed, 


Having prepared another pint of this liquor, he eva- 
porated half the water, and allowed the remainder to 
become cold. In this ſtate it became turbid and 


opaque ; on filtering, a tranſparent tincture paiſed 
through an opaque fecula remaining on the pa- 
per. This fecula did not adhere to the paper, 


_ evaporation. 


but was eaſily ſeparable from it: on being dried, it 
appeared white witha {tight tinge of yellow; but was 
nevertheleſs ſoluble in water, and by ſolution gave 2 
liquid in all reſpects ſimilar to the original infuſion. 
From theſc circumſtances (ſays 7 It appears that 
a given proportion of water, or a ſatficicnt degree of 
heat, is requiſite to the ſolution of the colouring par- 
ticles of fuſtic. And experience evinces, that thoſe 
particles which are too groſs to paſs through filtering 
paper, are incapable of entering the pores or firmly 
cohering to the ſurface of bodies. Many ingredients, 
ſuch as the colouriag particles of logwood, kermes, 
and various other matters, are ſoluble in water in 
cvery proportion; and therefore their infuſions are 
not ſubject to become opaque or turbid during their 

The ſolid extracts obtained by cyapo- 
ration reflect no colour, but are black. 

Our author alſo formed ſolid maſſes by mixing a 
ſmall quantity of drying oil with pigments which con- 
fiſt chiefly of colouring matter ; as Pruflian blue, in- 
digo, and ſap green. Theſe paints likewiſe exhibit 
their reſpective colours only by tranſmitted light ; ap- 
pearing entirely black when viewed by reflection. In- 
ſtances of blackneſs ariſing from this denſity of the 
colouring matter may be obſerved in ſeveral kinds of 
fruits, as black currants, cherries, &c. for the juices of 
theſe appear red when ſpread thin on a white ground, 
or otherwiſe viewed by tranſmitted light. 

Mr Delaval's next attempt was to conſider the action 
and propertics of the colouring particles of opaque 
bodies themſelves, and the means by which dee co- 
lours are produced, Here our author endceavours 
to prove, that theſe colours of ovaque bodies appear 
on the ſame principles as thoſe already mentioned, 
which ſecm black when very denſe, but ſhow their 
proper tinge when ſpread thin upon a white ground. 
On this ſubject the following experiments were 
made, | 


1. Graſs, and other green leaves of plants, were di- 


geſted in rectified ſpirit of wine; by which means 4 


tranſparent green tincture was obtained. One of the 


vials formerly mentioned being filled with this li- 


quid, it was obſerved to tranſmit a vivid green colour; 
but the other part of the tincture, which was conti- 
guous to the uncovered ide of the yial, reflected no 
light, and therefore appeared black. | | 

2. Having poured ſome of the tincture into a China 
cup, the bottom was thereby. made to look preen, 
exactly reſembling the colour which had been extract- 
cd from the leaves. | . 

3. Aſter the colour had been totally abſtracted by 
the vinous ſpirit, the leaves remained apparently un- 
altered, cither as to figure or texture ; but were en- 
tirely white, or had their whiteneſs ſlightly tinged 
with brown. _ 

4. Red, purple, and blue flowers, were alſo. digeſted 
in ſpirit of wine; all of which yielded their colouring 
matter to the ſpirit, and became white by being de- 
prived of it. From moſt of theſe flowers, however, the 
ſpirit acquired either no tinge at all, or only a very 
faint one ; but when acidulated, it became red, and 
by the addition of an alkali appeared blue, purple, or 
green, according to the quantity of alkali and the na- 
ture of the infuſion. In theſe ſtates, all of them, when 


viewed 
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viewed by tranſmitted light, or poured upon a White 

round, thowed their colours, but univerſally appeared 
black by reflection, 

5. Red, purple, and blue flowers, were digeſted in 

water ſlightly acidulated with nitrous acid. Thus, 

red infuſions were obtained, which, by ſaturation with 


ſea ſalt, 1 be preſerved for many years. 


6. The 
purple, by the addition of an alkali: but here the 
caſe was the ſame as before; all of them yielding vi- 
vid colours by tranſmiſſion, but none by reflection. 
In making this experiment, care muſt be taken to add 
the alkali very gradually; for if too much is put in 
at once to the red liquor, the intermediate colours be- 
tween the red and the green will be wanting. To 
half an ounce of the red infuſion it is proper to add, 
at once, only the ſmalleſt quantity that can be taken 


up on the point of a pen; repeating this addition ſlow- 


ly, until each of the colours be produced. | 
7. The flowers, after having been repeatedly mace- 


rated in acidulated water, loſt their colouring matter, 
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and became white, | | 

8. Yellow flowers alſo communicated their colours 
to water and to ſpirit of wine. The infuſions and 
tinctures of theſe flowers were ſubjected to the ſame 
experiments as had been employed in the examination 


of the liquors already mentioned; and appeared yel- 


low by tranſmitted light, but did not reflect any co- 


| Jour. | | 


9. White paper, linen, &c. may be tinged of any 
of theſe colours, by dipping them in the infuſions ; 
and the conſideration of the manner in which the co- 
lonrs are imparted to the linen, affords much inſight 
into the manner in which nataral colours are produ- 
ced. It has already been obſerved, that, when the co- 
louring matter of plants is extracted from them, the 
ſolid fibrous parts, thus diveſted of their covering, diſ- 
play their natural whiteneſs. White linen, paper, 
&c, are formed of ſuch fibrous vegetable matter; 


which is bleached by diſſolving and detaching the he- 


terogeneous colouring particles, When theſe are dyed 
or painted with vegetable colours, it is cvident that 
they do not differ i1 their manner of acting on the 
rays of light from natural vegetable bodies ; both 
yielding their colours by tranſmitting, through the 
tranſparent coloured matter, the light which is re- 
flected from the white ground, This white matter 
frequently exiſts, without any conſiderable mixture, in 
plants, while they are in a ſtate of vegetation; as cot- 
ton, White flowers, the pith, wood, feeds, roots, and 
other parts of ſeveral kinds of vegetables. When de- 
cayed trees, &c. have been long expoſed to the atmo- 
ſphere, their coloured juices are ſometimes ſo perfect- 
ly extracted, that the fibres appear white. This white 
matter is not diſtinct from the vegetable earth ro which 
plants are reduced by burning f. Mr Delaval has 
rendered aſhes intenſely white, by carcfully calcining 
them, and aftery 3 grinding with a ſmall propor- 
tion of nitre, and cxpoling them to ſuch a degree cf 
heat as would cauſ- the nitre deflagrate with the re- 
maining quantity of phlogiſton. Laſtly, the aſhes were 
digeſted with marine 201d, in order to dillolve the fer- 


ruginous matter diftuſcd through them, and repeat- 


edly waſhing the remainder in water. Mixing aſhes 
thus purified with borax, and applying a vitrifying 


ame liquors were changed, green, blue, or 


dent ſpirits, or other inflammable menſtrua. 


U 


heat, an opaque enamel is obtained, remarkable for 

its Whiteneſs, | 30 
Hence it appears, that the carth which forms the White 

ſubſtance of plants is white, and ſeparable from that earth of 

ſubſtance which gives to each its peculiar colour; that Plants, the 

whenever it is pure and unmixed, or diffuſcd through ny ſub⸗ 

colourleſs media, it ſhows its native Whiteneſs; and is e n 


, them that 
the only vegetable matter endowed with a reflective refleas the 
power. 


It may be diſcovered, however, by other light, 
means than that of burning : thus, roſes may be whiten- 
ed by expoſing them to the vapour of burning ſul- 
phur ; an effect which cannot be attributed to the vi- 
triolic acid, but to the phlogiſton contained in that va- 
pour. This was proved to be the caſe, by expoſing 
ſeveral Kinds of red and purple flowers to the phlogi- 
ſtic vapour iſſuing from hepar ſulphuris ; and by this 
every one of them was whitened ; their colour being 
afterwards reſtored by the addition of an acid either | 
mineral or vegetable. | | 31 

“ Thus (ſays Mr Delaval) it appears, that the co- Colouring 
louring matter of the flowers is not diſcharged or re- matter dif. 
moved, but only diſſolved by the phlogiſton; and ſolved by 
thereby divided into particles too minute to exhibit Phlogiſton. 
any colour, In this ſtate, together with the veye- 
table juice in which they are diffuſed, they form a co- 
lourleſs tranſparent covering, through which the white 
matter of the flowers is ſeen untinged. The colouring 
particles of plants conſiſt principally of inflammable 
matter ; and their ſolubility in phlogiſton, and union 
With it, are analogous to the a&ion of other inflam- 
mable bodies upon each other. Thus, cther diſſolves 
all eſſential and expreſſed oils, animal empyreumatic 
oils, and reſins, Sulphur, camphor, and almoſt all ſub- 
ſtances abounding in phlogiſton, are ſoluble in oils, ar- 
The 
manner in which the red colour of vegetable flowers 
is reſtored, appears to be explicable from known che- 
mica) laws. When acids arc applied to the whitencd 
flowers, they unite with the phlogiſton which the ſul- 
phur had communicatcd, aud diſengage it from the co- 
louring particles; which, being . cxtricatcd, re- 
ſume their original magnitude and hue. A change of 
the fame Kind is alſo produced by fixed alkali, which, 
like the acids, has a ſtrong attraction for phlogiſton, 
always changes the whitened flowers to a blue, purple, 
or green colour. | | 32 

« In like manner, the action of the rays of light ope- Colours de- 
rates upon coloured bodies. Thus, dyed ſilk, or other ſtroyed by 
ſibſtauces of that kind, when expoſed to the ſun's the light ol 
light, are deprived of their colour in every part on the fun. 
whichthe rays are allowed to act; whilſt thoſe preſerve 
their colour which are defended from the liglit by the 
folds of the cloth, or intervention of any opaque body. 
The colours, thus impared, may be reſtored if acids 
are applicd while the injury is recent; but they are aſ- 
terwards apt to fly off, on account of that volatility 
Which is conſtantly imparted by inflammable matter to 
any other with which it is united.” * 

Our ag thor now proceeds, at conſiderable length, to 
prove the identity of the ſolar light and phlogiſton : - 
but as recent experiments have ſhown that theſe two 
are eflentially diſtin, we omit his argumentation up- 
on his head. The error of his theory in this reſpect, 
however, does not in the leaſt affect the doctrine con- 
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cerning colours above laid down: onthe contrary, the 


lateſt 
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lateſt experiments have determined, that phlogiſton, in 
its grollcſt form, viz. that of common charcoal, maut- 
feſts a ſurpriſing power of whitening various ſubſtan- 
ces; Which, according to Mr Delayal's theory, pro- 
cecds from the power it has of dijlolving the colouring 
matter with which they are impregnated, This ſol- 
vent power, according toour author, is manifeſt in many 
other inſtances bells thoſe already mentioned, Silk 
is whitened by the phlogiſtic vapours of ſulphur: and 
this operation does not appear to differ from the change 
effected on flowers by the ſame vapour. The light of 
the ſun is found to be a neceſlary and eſſential agent 
in bleaching linen, wax, and various other ſubſtances ; 
fome part of the colouring matter which impairs the 
whiteneſs of theſe bodies not yielding to any other 
ſolvent, Red flowers are whitened by the electric 
ſpark, of whoſe inflammable nature we cannot entertain 
the leaſt doubt ; for the ſpark itſelf is a bright flame, 
and yields the ſame ſmell which all other phlogiſtic 
matters impart, The ſclectrig ſpark, in like manner, 
changes the blue infuſion of turnſole to red (3). The 
effects which it produces on the turnſole, and on red 


flowers, do not differ from each other, except in de- 


gree 0::!y, For when vegetable matter is diſſolved, 
it is changed from blue to red; and, when farther diſ- 


ſolved, it is divided into particles too minute to exhi- 
bit any colour. 


42. 4 di. Solutions effected by means of phlogiſton frequently 
ſtinguiſh are wrongly attributed to the operation of ſuppoſed acid 


the ſoluti- menſtrua, as ſeveral kinds of ſubſtances are capable of 
ons made being diſlolved indiſcriminately both by acids and phlo- 
by phlogi- giſton. For the purpoſe of diſtinguiſhing, therefore, 
„ e in any caſe between the action of the acid ſolyents and 
by acids, that of the inflammable menſtrua, it is bee en, to exa- 
mine the nature of the matter by which either of theſe 
principles are furnithed, It appears from various che- 
mical proceſſes, that alkalies are rendered mild, and 
capable of cryſtallization, in proportion as they are 
united to phlogiſton. The phlogiſticated alkaline lixi- 
vium, when faturated, is perfectly mild; and by a 
Night evaporation is reduced to a concrete cryſtalline 
maſs, which does not deliqueſce or imbibe the leaſt 
moiſtare from the air, and no longer retains auy alka- 
line property. M. Beaume by an elegant and ingeni- 
ous experiment, has proved the preſence of phlogiſton 
in mild alkalies, and has ſhown that their power of 
cryſtallizing depends upon their union with that prin- 
ciple. He heated in a ſilver veſſel a lixivium of mild 
alkali, which imparted tothe ſilver a covering or coat- 
ing of inflammable matter, by which its ſurface was 
tarniſhed and became black. The lixivium was ſeveral 
times poured out of the ſilver veſſel; and after the ſur- 
face of the metal had been freed from the tarniſh, the 
i xivium was replaced in it, and again heated, by which 
the tarniſh was renewed ; and this was repeated till the 
lixivium no longer communicated any ſtain to the ſil- 
ver. The cauſticity of the lixivium was increaſed in 
proportion as it imparted its phlogiſton to the filver ; 
and at the end of the proceſs the alkali became per- 
fectly cauſtic, and incapable of cryſtallizing. 
Our author now goes on to prove, that fixed air is 
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e 


not an acid, nor a compound of air and phlogiſton, as 


is now generally believed, but rather entirely of a ph 10+ 


giſtic nature. For an account of his arguments in fa- 


vour of this opinion, ſce the article Fixep AIR: here 


we jhall only conſider his farther experiments on co- 
lours. 

„From the preceding experiments (ſays he) it ap- 
pears, that the colouring particles of flowers and leaves 
are ſoluble in acid, alkaline, and phlogiſtic menſtrua. 
The other parts of vegetables conſiſt of materials ſimi- 


lar to thoſe which are contained in their flowers and 


leaves, and undergo the ſame changes from the ſame 
cauſes, Having extracted from logwood its colouring 
particles by repeatedly boiling it in water, the wood 
was thus deprived of its yellow colour, and aſſumed a 
brown hue fimilar to that of oak-wood. Some pieces 
of it thus deprived of its colour were then macerated 
in aquafortis ; and after they had undergone the action 


of that acid, they were waſhed in a ſufficient quantity 


of Water. 
neſs,” 

Here our author obſerves, that though moſt authors 
who treat of colouring ſubſtances deſcribe logwood as 
of a red colour, he was never able to procure any 
other colour from it but yellow. It imparts yellow 
and orange colours to diſtilled water, Other waters 
extract a red tinge from it by means of the alkali 
which they contain, Theſe obſervations are alſo ap- 
plicable to the other dycing woods, kermes, and va- 
rious other articles of the materia tinctoria. By a ſi- 
milar treatment, fuſtic wood alſo Joſt its colouring 
matter, and became white, 


The wood was thus reduced to white- 


The reſults of all the experiments above related are, 
that the colouring matter of plants does not exhibit 


any colour by reflection, but by tran ſmiſſion only; that 
their ſolid earthy ſubſtance is a white matter; and 
that it is the only part of vegetables which is endowed 


with a reflective power; that the colours of vegetables 


are produced by the light reflected from this white 
matter, and tranſmitted from thence through the co- 
loured coat or covering which is formed on its ſurface 
by the colouring particles ; that whenever the colour- 
ing matter is either diſcharged or divided by ſolution 
into particles too minute to exhibit any colour, the 
ſolid earthy ſubſtance is expoſed to view, and diſplays 
that whiteneſs which is its diſtinguiſhing characte- 
riſtic. ä | 
Mr Delaval next proceeds to examine the colonred 
parts of animal ſubſtances, and finds them exactly ſi- 


milar, with regard to the manner in which the colour animal fub- 


is produced, to the vegetable bodies already treated of. 
The tinctures and infuſions of cochineal and of kermes 


yield their colours when light is tranſmitted through 
them, but ſhow none by reflection. On diluting freſh 


ox-gall with water, and examining it in the phials al- 
ready mentioned, that part of it which was in the 
neck of the phial, and viewed by tranſmitted light, 
was yellow ; but the anterior ſurface was black, and 
reflected no colour. Fleſh derives its colour entirely 
from the blood, and when deprived of it the fibres and 
veſſels are perfectly white ; as are likewiſe the mem- 


branes 


N 
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() This effect f the electric ſpark is now known to be produced, not by its phlegiſtic nature, but by the 


generation of an acid. 
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branes, news, aud bones, when freed from their aque - 


045 and volatile parts; in which caſe they are a mere 


carth, unalterable by fire, and capable of imparting 
an opaque whiteneſs to glaſs. 

On examining blood diluted with water in one of 
the phials formerly deſcribed, it tranſmitted a red co» 
Jour, and the anterior ſurface was almoſt, but not en- 


tirely, black; for it received a light hue of brown from 


ſome coagulated particles that were ſuſpended in the 
liquor. In order to procure blood ſufficiently diluted, 
and at the ſame time equably and perfectly diflolved, 
he mixed as much cruor with ſpirit of ſal ammoniac as 
imparted a bright colour to it. The liquor being then 


viewed in the phial, that part which was contained in 


the neck, and tranſmitted the light, appeared of a fine 
red; but the anterior part reflecting no light, was in- 
tenſely black, Hence it appears, that the florid red 
colour of the fleſh ariſes from the light which is re- 
Hected from the white fibrous ſubſtance, and tranſmit- 
ted back through the red tranſparent covering which 
the blood forms on cvery part of it. . 
Blood, when recently drawn, does not aſſume the 


_ appearance common to tranſparent coloured liquors; 
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ti fcathers, 


for theſe, when too maily to tranſmit light from their 
farther ſurfaces, always appear black ; but blood, when 
recently drawn, always ſhows a fine red colour, in 
whatever way it be viewed. This is occaſioned by a 
white matter diffuſed throngh the blood ; and which 
15 caſily ſeparated from the cruor, by dividing it after 
coagulation into a number of thin pieces, and waſhing 
in a ſufficient quantity of pure water. Thus the wa- 
ter acquires a red colour, and onght to be changed 
daily, Ina few days it will acquire no more tinge ; 
and the remaining maſles of the cruor are no longer 


red, but white, 


In like manner, the red colour of the ſheils of lob- 


ſters, aſter boiling, is no more than a mere ſuperficial 


covering ſpread over the white calcareous earth of 
which the ſhells are compoſed, and may be caſily remo- 
ved from the ſurface by ſcraping or filing. Before the 
application of heat, this ſupcrficial covering is much 


denſer ; inſomuch that, in ſome parts of the ſhell, it 


appears quite black, being too thick to admit the 
paſſage of the light to the ſhell and back again; but 
where this tranſparent blue colour of the unboiled lob- 
ſter is thinner, it conſtantly appears like a blue film. 
In like manner, the colours of the eggs of certain 
birds are entirely ſuperficial, and may be ſcraped off, 


leaving the white calcareous earth expoſed to view. 


Ihe caſe is the ſame with feathers, which owe their 
colours entirely to a very thin layer of ſome tranſpa- 
rent matter upon a white ground. Our author afcer- 
tained this by ſcraping off the ſuperſiclal colours from 
certain feathers which were ſtrong enough to bear the 
operation; and thus ſeparated the coloured laycrs from 
the white ground on which they had been naturally 
ſpread, The lateral fibres of the feathers cannot indecd 
have their ſurfaces ſeparated in this manner; but their 
texture, when viewed by a microſcope, ſeems to indi- 
cate, that the colours are produced on them by no 
other means than thoſe already related. In the exa- 
taination of ſome animal ſatjects where the colouring 
matter conld not be ſeparated by chemical means, our 
author had recourſe to mechanical diviſion ; but this 
can only be employed when the principal part of the 
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tinged with yellow. 
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white ſubſtance is unmixed with the coloured coat or 
covering which is ſpread upon its ſurface, All of them, 
however, by whatever means their colours could be ſe- 
parated, ſhowed that they were produced in the ſame 
manner, namely, by the tranſmiilion of light from a 
white ground through a tranſparent coloured medium. 

The coloured ſubſtances of the mineral kingdom are 
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very numerous, and belong principally to two claſſes, lours of mi- 


viz, earths and metals. 
all perfectly white, and their colours ariſe from phlo- 
giſtic or metallic mixtures. Calcarcous carths, when 


indurated, conſtitute marble, and may be tinged with 


various colours by means of metallic ſolutions ; all 
which are ſimilar in their nature to the dyes put upon 


The former, when pure, are neral ſub- 
ſtancos, 


ſilk, cotton, or linen, and invariably procced from the 


ſame cauſe, viz. the tranſmiſſion of light through a 
very thin and tranſparent coloured medium. Flints 
are formed from ſiliceous carth, and owe their colour 
to phlogiſton. When ſufficiently heated, they are ren- 
dered white by the loſs of the 1nhammable matter which 
produced their colour. When impregnated. with me— 
tals, they form apates, cornelians, jaſper, and coloured 
cryſtals. The coloured gems alſo receive their differ- 


ent hues from metals, and all of them may be imita- 


ted by glaſſes tinged with ſuch phlogiſtic or metallic 
matters as enter into the compolition of the original 
ſubſtances. _ | | 

Thus our author concludes, that the coloured earths, 
gems, &c, exhibit their various tints in the ſame 


Of metals. - 


manner with other ſubſtances ; vg. by the tranſmiſſion | 


of light reflected from a white ground. Our author, 
however, proceeds farther ; and aſſerts, that even the 
colours of metals themſclves are produced in the ſame 
manner. . 

% Gold (ſays he) exhibits a white light, which is 


cauſe it appcars from experiment that gold reflects a 
white light, and that its yellow colour is a tinge ſuper- 
added to its whiteneſs. The cxperiment is thus ſet 
forth by Sir Iſaac Newton. Gold in this light (that 


is, a beam of white light) appears of the ſame yellow 


colour as in day light; but by intercepting at the lens 
a due quantity of the ycllow-making rays, it will ap- 


pear white like ſilver, as I have tricd ; which ſhows, 


that its yelowneſs ariſes from the exceſs of the inter- 
cepted rays, tnging that whiteneſs with their colour 
when they are let paſs. 

« ] have already ſhown, by numerous experiments, 
in what manner coloured tiages are produced; and it 
uniformly appears, from all theſe experiments, that 


colours do not ariſe from reflection, but from tranſ- 


riſſion only. A ſolution of filver is pellucid and co- 
lourleſs. A ſolution of gold tranſmits yellow, but re- 
flects no colour. This metal alſo, when united with 
glaſs, yiclds no colour by reflection, but by tranſmiſ- 
fon only. All theſe circumſtances ſeem to indicate, 


that the yellow colour of gold ariſes from a yellow 


tranſparent matter, which is a conſtituent part of that 
metal ; that it is equally mixed with the white parti- 
cles of the gold, and tranſmits the light which is re- 


fected by them, in like manner as when ſilver is gilt, 


or ſoils are made by covering white metals with tranſ- 
parent colours. But theſe factitious coverings are 
only ſuperſicial ; whereas the yellow matter of gold is 
diftaſed throughout the whole ſubſtance of the metal, 
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I have uſed this expreſſion, be- 


aud appears to envelope, and cover cach of the white 
particles, In whatſoever manner the yellow matter 
of gold is united to its white ſubſtance, it exiſts in a 
rare ſtate; for it bears only the ſame 1 to 
the white particles of the gold as that of the yellow- 
making rays which were intercepted bears to all the 
other rays compriſed in the white light of the ſun, 

% Sir Iſaac Newton has ſhown, that when ſpaces or 
interſtices of bodies are repleniſhed with media of dif- 
ferent denſities, the bodics are opaque ; that thoſe ſu- 
perficics.of tranſparent bodies reflect the greateſt quan- 
tity of light which intercede media that differ moſt in 
their refractive denſities; and that the reflections of very 
thin tranſparent ſubſtances are conſiderably ſtronger 
than thoſe made by the ſame ſubſtances of a greater 
thickneſs, Hence the minute portions of air, or of 


the rarer medium, which occupies ſpaces void of other 


matter, reflect a vivid white light whenever their ſur- 
faces are contiguous to media whoſe denſities differ 
conſiderably from their own ; ſo that every ſmall maſs 
of air, or of the rarer medium, which fills the pores or 
interſtices of denſe bodics, is a minute white ſubſtance. 
This is manifeſt in the whireneſs of froth, and of all 
pellucid colourleſs bodies; ſuch as glaſs, cryſtal, or 
lults, reduced to powder, or otherwiſe flawed; for i 
all theſe inſtances a white light is reflected from the 
air or rarer medium which intercede the particles of 
the denſer ſubſtances whole interſtices they occupy.“ 
From theſe principles our author takes occaſion to 
explain the reaſon why the particles of metals which 
yield no colour by incident light when ſuſpended in 
their ſolvents, are diſpoſed to exhibit colours when 
ſeparated from them. Hence alſo we ſee why opaque 
white ſubſtances are rendered pellucid by being redu- 
ced to uniform maſſes. whoſe component parts are every 
where nearly of the ſame denſity ; for as all pellucid 
| ſubſtances are rendered opaque and white by the ad- 
mixture of pellucid colourleſs media of conſiderably 
different denſities, they are again deprived of their 
opacity by extricating theſe media which kept their 
particles at a diſtance from each other: thus froth or 
{now, when reſolved into water, loſe their whiteneſs, 
and aſſume their former pellucid appearance. In like 
manner, by proper fluxes, the opagne whitecarths are 
reduced to pellucid colourleſs glaſſes ; becauſe all re- 
gections are made at the ſurfaces of bodies differing 
in denſity from the ambient medium, and in the con- 
fines of equally denſe media there is no reflection. 
As the calces of metals are enabled to reflect their 
colours by the intervention of the particles of air ; ſo, 
when mixed with oil in the making of paints, they al- 
ways aſſume a darker colour, becauſe the exceſs of the 
denſity of oil over that of air forms a ſenſible difference 
when comparatively conſidered with reſpect to the ſpe- 
cific gra ity of the rarer metals, From this cauſe 
pe rceptibly leſs light is reflected from the molecule of 


dil than from thoſe of air, and conſequently the maſs 
appears darker, The caſe, however, is different with 


ſuch paints as are formed of the denſer metals; as ver- 
milion, minium, &c.: for though oil differs very con- 
ſiderably from alr in its ſpecific denſity, yet it alſo 
differs very much in this reſpect from the denſer me- 
tallic powders; and the moleculz of oil which divide 
their particles act upon the light ſo ſtrongly, that the 
reflection occaſioned by them cannot be diſtinguiſhed 


. 
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from thoſc which are cauſed by rarer media, Hence, 


though we mix vermilion or ininium with oil, the co- 
lour 1s not ſenſibly altered, 2 


This part of our author's theory, however, ſeems ObjeRiong 


liable to objection : for though it be true that the cal- to his the- 


ces of ſome metals are denſer than others, yet that is, ory of me- 
comparatively ſpeaking, but in a very ſmall propor- tallic co- 
tion; nor is cven the difference of denſity between oil 
and the calces of the heavier metals at all comparable 

to that between the denſity of air and oil. Thus, 

thoꝰ the calx of iron may be 10 or 11 times more denſe 

than oil; yet, as the latter is between 500 and 6c9 

times denſer than air, the ſmall difference between the 

oil and metallic calx ought to be imperceptible, In 

this reſpect, indeed, there are conſiderable differences 

wich regard to the oils employed, which cannot be ſup- 

poſed to ariſe from the mere circumſtance of denſity. 

Thus the colour of vermilion, when mixed with turpen- 
tinc-varniſh, is much brighter than with linſeed-oil; 


and yet the difference between the denſities of linſeed- 


oil and turpentine-varniſh is very trifling. The mere 
action of heat likewiſe has a ſurpriſing effect in this 
caſe. Thus the red calx of iron, called ſcarlet oker, 
by being only heated a certain degree, appears of a very 
dark purple, reſuming its red colour when cold; and 
this variation may be induced as often as we pleaſe by 
only heating it over the fire in a ſhovel. In like man- 


ner, by gradually heating red lead, it may be made to 


aſſume a moſt beautiful crimſon colour ; which grow- 
ing gradually darker, becomes at Jaſt almoſt quite 
black. On cooling, if the heat has not been raiſed too 
high, it gradually rcturns through the fame ſhades of 


colour, until at laſt it fixes in its original hue, Theſe 


immenſe differences in colour cannot by any means be 
attributed either to the expulſion of air or to an altera- 
tion in denſity. The fire indeed does certainly ex- 


pand theſe calces as well as other bodies; but as the 


medium interſperſed between their particles is thus al- 

ſo expanded, the colour ought at leaſt to remain the 

ſame, if not to become lighter, on account of the ſu- 

perior expanſion of air to that of metal by the ſame 

degree of heat, It would ſcem, therefore, that the ac- 

tion of the element of fire itſelf has a conſiderable ſhare 

in the production of colours; and indeed its ſhare in 

the operations of nature is ſo great, that we might 

well think it ſtrange if it ſhould be entirely excluded 

from this. | | | 41 
With regard to ſemipellueid ſubſtances, which ap- Of the ca- 

pear of one colour by incident and another by tranſ. lours of ſe- 


mitted light, our author likewiſe endeavours to ſhow, mipellucid 


that no reflection is made by the coloured matter, but ſubſtances. 

only by the white or colourleſs particles. They con- 

fiſt of pellucid media, throughout which white or co- 

lourleſs opaque particles are diſperſed. The latter are 

diſpoſed at ſuch diſtances from each other, that ſome 

of the incident rays of light are capable of paſſing. 

through the intervals which intercede them, and thus 

are tranſmitted through the ſemipeltucid maſs. Some 

ſorts of rays penetrate through ſuch maſſes, while 

others which differ from them in their refrangibility 

are reflected by the white or colourleſs particles; and 

from thence are tranſmitted through the pellucid part 

of the medium which intervenes between the reflecting 

particles and the anterior ſurface of the maſs. On the 

ſame principle our author explains the blue cejorr of 
| 9 
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the {ky, the green colour of the ſea, and other natu- 


ral phenomena: and from his numerous experiments 
on this ſubject at laſt concludes, that the power by 
which the ſeveral rays of light are tranſmitted through 
different media is inherent in the particles themſelves, 
and therefore is not confined to the ſurfaces of ſuch 
media, For if the tranſmiſſive force was exerted at 
the ſurface only, the thinner plates of coloured ſub- 
ſtances would act upon the rays as powerfully as thick- 
er maſſes, But it appears from experiment, that in 
proportion as the rays paſs through different thickneſ- 
ſes of coloured media, they exhibit colours dittering 
not only in degree, but frequently in ſpecies alſo, 


«« The ſun's light, by which bodies are illuminated, 


conſiſts of all the rays by which a white light 1s 
compounded. Theſe rays, in their entire and undi- 
vided ſtate, are incident upon the opaque particles of 
ſemipellucid ſubſtances, and upon the colouring par- 
ticles of tranſparent-coloured ſubſtances, whenever 
theſe media are expoſed to the light, When the rays 


accede to the opaque particles of ſemipellucid ſubſtan- 


ces, ſome ſorts of them are reflected back from the 


anterior ſurface of thoſe particles: the other ſorts of 


rays, Which are not reflected back, are diverted from 
the direction which is opppolite to the anterior ſurface 
of the opaque particles, and paſſing through the in- 
teryals between the particles, are tranſmitted through 
the maſs. 

« When the rays are incident upon tlie particles of 
tranſparent coloured bodies, none of them are reflected 
back ; becauſe the colouring particles are not endowed 


with any reflective power: but ſome of theraysare either 
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ſtopped at the anterior ſurface of the particles, or are 
diverted into ſnch directions as render them incapable 
of paſſing towards the farther fide of the maſs ; and 


conſequently ſuch rays cannot be tranſmitted. The 
rays which are not thus intercepted or diſperſed, are 


tranſmitted in the ſame manner as thoſe which paſs 
through ſemipellucid media, Thus it is evident, that 
the coloured rays which are tranſmitted through ſemi- 
pellucid ſubſtances are inflected by the opaque particles: 
and thoſe which are tranſmitted through tranſparent- 
coloured ſubſtance are inflected by the colouring par- 
ticles. From the preceding obſervations likewiſe it 
appears, that the particles of coloured media inflect 


the ſeveral ſorts of rays according to the ſeveral ſizes 


and denſities of the particles ; alſo in proportion to 


the inflammability of the media which owe their co- 
lour to them; and it is manifeſt that the tranſmiſſion 


of coloured rays depends upon their inflection. All 
theſe obſervations are conformable to Sir Iſaac New- 
ton's doctrine, that the rays of light are reflected, re- 
fracted, and inflected, by one and the ſame principle 
acting variouſly in various circumſtances.” | 


The moſt remarkable part of Mr Delaval's doctrine 


is that concerning the metals ; for the better under- 
ſtanding of what we ſhall premiſe a ſhort abſtract of 
his general doctrine concerning white bodies, and the 
manner in which light is reflected by them. „ All the 


manner in earths (he obſerves), which in their natural ſtate are of 


whichlight 
is reflected 
from white 


bodies, 


when vitrified with proper fluxes, or when diſſolved 
in colourleſs menſtrua ; and the faline maſſes obtain- 
able from their ſolutions are tranſparent and colourleſs 


while they retain the water which is eſſential to their 


ter, and to derive their apparent opaci 
a pure white, conſtitute tranſparent colourleſs media 


cryſtallization, and are not flawed or reduced io pow- 
der ; but aftcr their pores and interſtices are opened 
in ſuch a manner as to admit the air, they become 
then white and opaque by the entrance of that rare 
medium. The earthy particles which form the ſolid 
parts of bodies generally execed the others in denſity ; 
conſequently theſe particles, when contiguous io the 
rare media already mentioned, muſt reflect the raysof 
light with a force proportionate to their denſity. The 
reflective power of bodies does not depend merely up- 
on their exceſs of denſity, but upon their difference 
of denſity, with reſpe& to the ſurrounding media. 
Tranſparent colourleſs particles, whoſe denſity is great- 
ly inferior to that of the media they come between, 
alſo powerfully reflect all ſorts of rays, and thereby be- 
come white. Of this kind are the air or other rare 
fluids which occupy the interſtices of liquors ; and in 


general of all denſer media into whoſe interſtices ſuch 


rare particles are admitted. | 


« Hence we may conclude, that white opaque bo- 


dies are conſtituted by the union or 5 of two 


or more tranſparent colourleſs media differing conſi- 


derably from each other in their reflective powers, 


Of theſe ſubſtances we have examples in froth, emul- 


ſions, or other imperſe& combinations of pellucid li- 
quors, milk ſnow, calcined or pulverized falts, glaſs 
or cryſtal reduced to powder, white earths, paper, 


linen, and even thoſe metals which are called white 


by mineralogiſts and chemiſts : for the metals juſt men- 
tioned do not appear white unleſs theſe ſurfaces he 
rough ? as in that caſe only there are interſtices on 
their ſarface ſufficient to admit the air, and thus make 
a reflection of a white and vivid light. | 

«© But the poliſhed ſurfaces of metallic mirrors re- 
flect the incident rays equably and regularly, according 
to their ſeveral angles of incidence; ſo that the re- 
flected rays do not interfere with each other, but re- 


main ſeparate and unmixed, and therefore diſtinctly 
Hence it is evident, 


exhibit their ſeveral colours. 
that white ſurfaces cannot act upon the light as mir- 
rors ; becauſe all the rays which are reflected from 


them are blended in a promiſcuous and diſorderly man- 
ner. | | 
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« The abovementioned phenomena give much in- of the 
ſight into the nature and cauſe of opacity ; as they cauſe of 0- 

clearly ſhow, that even the rareſt tranſparent colour- pacity. 


leſs ſubſtances, when their ſurfaces are adjacent to me- 
dia differing greatly from them in refractive power, 
may thereby acquire a perſect opacity, and may aſſume 
a reſplendency and hue ſo ſimilar to that of white me- 


tals, that the rarer pellucid ſubſtances cannot by the 


ſight be diſtinguiſhed from the denſe opaque metals, 
And this ſimilarity to the ſurface of metals occurs 


in the rare pellucid ſubſtances, not only when, from 


the roughneſs of their ſurfaces, they reſemble unpo- 
liſhed metals in whiteneſs, but alſo when, from their 
ſmoothneſs, they reſemble the poliſhed ſurfaces of 
metals. 
% Metals ſcem to conſiſt entirely of tranſparent mat- 
and luſtre 
ſolely from the copious reflection of light from their 
ſurfaces. The analogy between the metals and tranſ- 
parent media, as far as reſpects their optical proper- 
tics, will appear from the een conſiderations. 

&« 1, All metals diſſolved in their proper menſtrua are 


5 A 2 tranſ- 
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tranſparent, 2, By ile union of two or more tranſ- 
parent media, ſubſtances are conſtituted which are ſimi- 


lar to mctals in their opacity and luſtre, as plumbago 


and marcaſites. 3, Thi tranſparcat ſubſtances of me- 
tals, as well as thoſe of minerals, by their union with 
phlogiſton, acquire their ſtrong reflective powers from 
Which their luſtre and opacity ariſe, 4, The ſurfaces 
of pcllucid media, ſuch as plaſs or water, aſlume a 
metallic appearance, when by their ſmoothneſs, ditte- 
rence of denſity with reſpect to the contiguous media, 
or any other cauſe, they are diſpoſed copioutly to re- 


flect the light. | 


« From all theſe conſiderations it is cvident that 
opaque ſubſtances are conſituted by the union or con- 
tipuity of trauſparcnt colourleſs media, diffcring from 
one another in their reflecavepowers : and that, when 
the common ſurface, which comes between ſuch me- 
dia, is plane, equal, and ſmooth, it reflects the inci- 
dent rays equally and regularly aza mirror ; but when 


the ſurface is rough and unequal, or divided into mi- 
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colours {till that the theory of colours ſeems not yet to be deter- 


uncertain, 


nate particles, it reflects the incident rays irregularly 
and promiſcuoutly in different directions, and conſc- 
quently appears White.“ | : 

From all thoſe experiments we can only conclude, 


mined with certainty ; and very formidable, perhaps 
unanſwerable, objections, might be brought agaiuſt 
every hypotheſis on this ſubject that hath been invent- 
cd. The diſcoveries of Sir Iſaac Newton, however, 
are ſufficient to juſtify the following 


AE H O N 1 8 MN . 


1. All the colours in nature 
of light. | 
2. There are ſeyen primary colours: which are red, 
orange, yellow, green, blue, indigo, and violet.“ 
3. Every ray of light may be ſeparated. into the 
ſeven primary colours. 
4. The rays of light in paſſing through the Game 
medium have different degrees of refrangibility. 
5, The diftcrence in the colours of light ariſes from 
its different refrangibility s that which is the leaſt re- 
frangible producing red; and-_that which is the moſt 
refrangible violet, | 


6. By compounding any two of the primary colours, 
as red and yellow, or yellow and blue, the intermediate 
colour, as oranye or green, may be produced. 

7. The colour; of bodies ariſe from their diſpoſitions 
to reflect one ſort of rays, and to abſorb the other: 
thofe that reflect the leaſt refrangible rays appearing 
red; and thoſe that reflect the moſt refrangible vio- 
let. | | | 

8. Such bodies as reflect two or more ſorts of rays 
appear of various colours. | 

9. The whitencſs of bodies ariſes ſrom their diſpo- 
ſition to reflect all the rays of light promiſcuouſly, 

10. The blackneſs of bodies proceeds from their in- 
capacity io reſſect any of the rays of light (c). 


1 —— IIIIITY 
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procced from the rays 


Entertaining EXT7ERIMENTS, fianded en the pre. 
| coding Principles. 


I, Gut of a ſingle colourleſs ray of light to produce ſeuen 
ther rays, which ſhall paint, cn awhile body, the ſeven 
primary colcurs of nature. | 

Pxzccrre of an optician a large plaſs priſm DEF, 
well poliſhed, two of whoſe ſides muſt contain an angle 
of about ſixty- four degrees, Make a room quite dark, 


Plate. 


CXXXY, 
hg. 1 


and in the window ſhutter AB, cut a round hole, about 


one-third of an inch in diameter, at C, through which 


-a'ray of light LI paſſing, falls on the priſm DEF: by 


that it is refracted out of the direction IT, in which 


ing on the paper MNSX, will there form an oblong 
ſpectrum PQ , whoſe ends will be ſemicircular, and its 


ſides ſtraight; and if the diſtance of the priſin from the 


paper be about eighteen feet, it will be ten inches 
long, and two inches wide. 
hibit all the primary colours: the rays between P and 


V, which are the moſt refracted, will paint a deep 


violet: thoſe between V and I, indigo; thoſe between 


and B, bluc ; thoſe between B and G, green; thoſe 


between G and Y, yellow; thoſe between Y and O, 
orange; and thoſe between O and R, being the leaſt 
refracted, an intenſe red. The colours between theſe 


ſpaces will not be cvery where cqually intenſe, but 


will incline to the ncighbouring colour: thus the part 


of the orange next to R, will incline to a red; that 


next to Y, toa yellow: and ſo of the reſt, 


II. From two or more of the primary colours, to compoſ⸗ 
others that ſhall, in appearance, reſemble theſe of the 


/ hrmer. 


By mixing the two homogencal colours red and 


yellow, an orange will be produced ſimilar in ap- 


pearance to that in the ſeries of primary colours; but 
the light of the one being homogencal, and that of the 


it would have procceded into another GH ; and, fall- 


This ſpectrum will ex- 


other heterogencal, if the former be viewed through a 


priſm it will remain unaltered, but the other will Lo. 
reſolved into its component colours red and yellow. 


In like manner other contiguous homogencal colours 


may compound new colours; as by mixing yellow and 
green, a colour between them is formed; and if blue 


be added, there will appear a green that is the middle 


colour of thoſe three, 
they are equal in quantity, will drav/ the intermediate 


For the yellow and blue, if 


green equally toward them, and Keep it, at it were, in 


equilibrio, that it verge not more to the one than to 
the other, To this compound green there may be 
added ſome red and violet; and yet the green will not 


immediately ceaſe, but grow leſs vivid; till by adding 


more red and violet it will become more Hiluted; and 
at laſt by the prevalence of the added Colours, it 
will be overcome, and turned into ſome anomalous 
colour. Bs | | 


If the ſun's white, compoſed of all kinds of rays, he. 


added 


* N 
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others, 


Wan 
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(c) From hence it ariſes, that black bodies, when expoſed to the fin, become ſooner heated than al, 
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ade to any homogeneal colour, that colour will not will be all the intermediate colours, as the marygold, 
vaniſh, nor change its ſpecies, but be dilated ; and by aurora, &c, 
adding more white, it will become continually more ; 
dilated. Laſtly, if red and violet be mixed, there IV. By means ef the three primary colours, red, yellow, 


7A! 


» . . - Aa F , , , 5 
will be generated, according to their various propor- _ agree ek aght ate 4e, to produce all 
tions, various parples, ſach as are not like, in appear- g if the priſmatic colcurs, 


ance, to the colour of any homogeneal light; and of 
theſe parples, mixed with blue and yellow, other new 
colours may be compoſed. 


Ox ſeven ſquare panes of glaſs, paſte papers that 
arc painted with the ſeven priſmatic colours, in the 
ſame manner as in the laſt experiment, The colours 
: "2 for the orange, green, indigo, and violet, may be made 
III. Cut of three of the primary colours, red, yellow, and e , An E 9 

blue, to produce all the other priſmatic colours, and all by mixing the other three, 1 hen with biſtre (7), 

nd ee eee u fu golf well dilutcd, ſhade a ſheet of very thin paper, by lay- 


| ing it light on both its ſides, With pieces of this pa- 
PRO VIDE three panes of glaſs of about five inches per cover four-fifths of a glaſs, of the ſame ſize With 


ſquare; and divide cach of them, by parallel lines, the others, by laying one piece on the four loweſt di- 
into five equal parts. Take three ſheets of very thin viſions, another on the three loweſt, a third on the 
paper; which you muſt paint, lightly, one blue, ano- two loweſt, and the fourth on the loweſt diviſion only, 
ther yellow, and the third red (o). Then paſte on and leaving the top diviſion quite uncovered. When 
one of the glaſſes five pieces of the red paper; one of one of the coloured glaſſes is placed in the box, toge- 
which malt cover the whole glaſs, the ſecond only the ther with the glaſs of ſhades, ſo that the ſide AB of 
four lower diviſions, the third the three lower, the the one be applied to the ſide BC of the other, as in 
fourth the two loweſt, and the fifth the laſt diviſion fig. 3. the ſeveral gradations of colours will appear 
only. On the other two glaſſes five pieces of the blue ſhaded in the ſame manner as a drapery judiciouſly - 
and yellow papers muſt be paſted in ike manner. You painted with that colour, 
muſt alſo have a box of about ſix inches long, and the It is on this principle that certain French artiſts 
ſame depth and width as the glaſſes; it mult be black have proceeded in their cndcavours to imitate, by, 
on the inſide; let one end be quite open, and in the op- deſigns 33 in colours, paintings in oil: Which 
poſite end there muſt be a hole large enough to ſee the they do by four plates of the ſame ſize, on each of 
glaſſes completely. Ir muſt alſo open at the top, that which is engraved the ſame deſign. One of theſe 
the plaſſes may be placed in it conveniently, | contains all the ſhades that are to 5 repreſented, and 
When you have put any one of theſe glaſſes in the which are painted either black or with a dark grey. 
box, and the open end is turned toward the ſun, you One of the three other plates is coloured with blue, 
will ſee five diſtinct ſhades of the colour it contains. another with red, and the third with yellow; each of 
If you place the blue and yellow glaſſes together, ina them being engraved in thoſe parts only which are to 
ſimülar direction, you will ſee five ſhades of green diſ- repreſent that colour (q); and the engraving is either 
tinctly formed. When the blue and red glaſſes are ſtronger or weaker, in proportion to the tone of co- 
placed, a bright violet will be produced; and by the lour that is to be repreſented (). | 
red and yellow, the ſeveral ſhades of orange. | Theſe four plates are then paſſed alternately under 
If, inſtead of placing theſe glaſſes in a ſimilar poſi- the preſs, and the mixture of their colours produces a 
tion, you place the ſide AB of the yellow plaſs againſt print that bears no ſmall reſemblance to a painting, 
the fide BD of the blue, you will ſee all the various It muſt be conſeſſed, however, that what has been hi- 
greens that are produced by nature (E); if the blue therto done of this Kind falls far ſhort of that degree 
and red glaſſes be placed in that manner, you will have of perſection of which this art appears ſuſceptible. If 
all the poſſible varieties of purples, violets, &c. ; and, they who engrave the beſt in the manner of the crayon 
laſtly, if the red and orange glaſſes be ſo placed, there were to apply themſelves to this art, there is reaſon to 


expect 
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(Do) Water-colours muſt be uſed for this purpoſe: the blue may be that of Pruſſia, and very bright; the 
rod, carmine ; and the yellow, gambooge, mixed with a little ſaſfron, Theſe colours muſt be laid very light 
and even, on both ſides of the paper. | 


(k) In the firſt poſition of the glaſſes, the quantity of blue and yellow being cqual, the ſame ſort of green 


was conſtantly viſible: but by thus inverting the glaſſes, the quantity of the colours being conſtantly unequal, 
a very pleaſing variety of tints is produced, | | 85 4 


(x) The biſtre here uſed mult be made of ſoot, not that in ſtone, 


(5) When a red drapery is required, it is engraved on the plate aſſigned to that colour; and ſo of yellow 
and blue: but if one of the other colours be wanting, ſuppoſe violet, it muſt be engraved on thoſe that print 
the red and blue: and fo of the reſt, The plates of this kind have been hitherto engraved in the manner of 
mezzotinto; but theſe, nnleſs they are ſkilfully managed, ſoon become ſmutty. Engravings in the manner of 
the crayon will perhaps anſwer better, 9 85 : 
() The principal difficulty in this ſort of Fo ariſes from a want of a ſkilful management, in giving 
cach plate that preciſe degree of engraving which will produce the tone of colour required. If a bright green 
s to be repreſented, there ſhould be an equal quantity of graving on the red and yellow plates: but if an olive 
green, the yellow plate ſhould be engraved much deeper than the red, | | 
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minant, the object will appear red or yellow. 
when it is on the poſition / the more refrangible rays 
being then predominant, it will appear tinged with 


in cac 


Lure. 


EH OMA TICS 


expeck they would produce far more finithed pieces 
than we have hitherto ſcen, 


V. To make figures appear of different colours fucceſ- 


ſiveſy. 


Mak Ea hole in the window-ſhutterof a dark room, 
through which a broad beam of light may paſs, that 1s 
to be refracted by the large glaſs priſm ABC, which 
may be made of pieces of mirrors cemented together, 
and filled with water, Provide another priſm DEF, 
made of three picces of wood; through the middle 
of this there mult paſs an axis on which it is torevolve, 
This priſm muſt be covered with white paper; and 


each of its ſides cut through in ſeveral places, ſo as to 


repreſent different figures, and thoſe of each fide ſhould 
likewiſe be different, The inſide of this priſm is to be 


hollow, and made quite black, that it may not reflect 


any of the light that paſſes through the tides into it. 
When this priſm is placed near to that of plaſs, as in 
the figure, with one of its ſides EF perpendicular to 
the ray of light, the figures on that fide will appear 
perfectly white : but when it comes into the poſition 
þ, the figures will appear yellow and red; and when 
It is in the poſition & /, they will appear blue and 
violet. 
other ſides will have a ſimilar appearance, If inſtead 
of a priſm, a four or five lided figure be here uſed, the 
appearances will be (till further diverſified. 
This phenomenon ariſes from the different refrangi- 
bility of the rays of light, For when the fide EF is in 
rhe poſition g /, it is more ſtrongly illuminated by the 
leaſt refrangible rays; and wherever they are predo- 


blue and violet. 
VI. The ſplar magic lantern, 
| PrRocuRE a box, of about a foot high, and eighteen 


inches wide, or ſuch other ſimilar dimenſions as you 


ſhall think fit ; and about three inches deep. Two of 
the «/ apr ſides of this box muſt be quite open; and 


enough to paſs a ſtiff paper or paſteboard. This box 
muſt be faſtened againſt a window on which the ſun's 
rays fall direct. The reſt of the window ſhould be 


cloſed up, that no light may enter. Provide ſeveral 
- ſheets of ſtiff paper, which muſt be blacked on one 


fide. On theſe papers cut out ſuch figures as you 
jhall think proper : and placing them alternately in 
the grooves of the box, with their blacked ſides to- 
wards you, look at them through a large and clear 
glaſs priſm ; and if the light be ſtrong, they will ap- 
pear to be painted with the moſt lively colours in na- 
If you cnt on one of theſe papers the form of 
the rainbow, about three quarters of an inch wide, 


vou will have a lively repreſentation of that in the at- 


moſphere. 
This experiment may be further diverſified, by 
paſting very thin papers, lightly painted with different 


colours, over ſome of the parts that are cut out: 


which will appear to change their colours when view- 
ed through the priſm, and to ſtand out from the pa— 
per, at different diſtances, according to the different 


degrees of refrangibility of the colours with which 


ſpectrum may be ſufficiently dilated. 
papers nearly of the ſame dimenſions with the ſpec- 
trum, croſs theſe papers, and draw lines parallel to the 
In theſe diviſions cut out 
ſuch figures as you ſhall find will have an agreeable 
effect, as flowers, trees, animals, &c. When you have 


diviſions of the colours, 


As the priſm is turned round its axis, the 


But 


of the other ſides let there be a groove, wide 


the ſame line, and contiguous in the other; 


the yellow is bounded, Cc. will be in exact proportion 


they are painted. For greater convenience, the priſm 
may be placed in a ſtand on a table, at the height of 
your eye, and made to turn round on an axis, that 
when you have got an agrecable proſpect, you may 
tix it iu that poſition. 


VII. The priſmatic camera obſcura, 


Make two holes F, /, in the ſhutter of a dark F. 


chamber, near to each othcr; and againſt each hole 


place a priſm ABC, and ac, in a perpendicular direc- 


tion, that their ſpectrums NM may be caſt on the 


paper in a horizontal line, and coincide with each 


other ; the red and violet of the one being in the 
ſame part with thoſe of the other, The paper ſhould 
be placed at ſuch a diſtance from the priſms that the 


Provide ſeveral 


placed one of theſe papers in its proper polition, hang 
a black cloth or paper bchind it, that none of the 


rays that paſs through may be reflected and confuſe 


the phenomenon. The figures cut on the paper will 
then appear {ſtrongly illuminated with all the original 
colours of nature, If while one of the priſms remains 


at reſt, the other be reyolved on its axis, the continua! 
alteration of the colours will afford a pleaſing variety ; 


which may be further incrcaſcd 


| may by turning the priſn, 
round in different directions. ; | 


When the priſms are ſo placed that the two ſpec- 


trums become coincident in an inyerted order of their 
colours, the red end of one falling on the violet end of 
the other ; if they be then viewed through a third 


priſm DH, held parallel to their length, they will no 
longer appear coincident, but in the form of two di- 


ſtint ſpectrums, pt and um (fig. 6.), croſſing one an- 
other in the middle, like the letter X: the red of one 
ſpectrum and the violet of the other, which were co- 
incident at NM, being parted from each other by a 
greater refraction of the violet to p and m, than that of 
the red to 2 and t. | | 


This experiment may be further diverſified by ad- 


ding two other priſms, that ſhall form a ſpectrum in 


by which 
not only the variety of figures, but the viciſtude of 


colours, will be conſiderably augmented, 
The diatonic ſcale of colours. 
THE illuſtrious Newton, in the courſe of his in- 


veſtigations of the properties of light, diſcovered that 


the length of the ſpaces which the ſeven primary co- 
lours poſſeſs in the ſpectrum, exactly correſponds to 
thoſe of chords that found the ſeven notes in the dia- 
tonic ſcale of muſic. As 1s evident by the following 
experiment, 


g. 3. 


On a paper in a dark chamber, let a ray of light be pig. 7. 


largely refracted into the ſpectrum AFTMGP, and 
mark the preciſe boundaries of the ſeveral colours, as 
a, b, c, Cc. Draw lines from thoſe points perpendicu- 


lar to the oppoſite ſide, and you will find that the 


ſpaces M/ F, by which the red is bounded: rgef, 
by which the orange is bounded; gped, by which 


ro 


Fig. 8, 


Chronic, 
Chronicle, 


CH ROMA NN 


to the diviſions of a muſical chord for the notes of an 
octave; that is, as the intervals of theſe numbers 1, 3, 


7 2 by 3 9 x 
79 39 T9. „ 169 3* 
IX. Colorific muſic. 


FaTHER CasTEL, a Frenchman, in a curius book 
he has publiſhed on chromatics, ſuppoſes the note vt 
to anſwer to blue in the priſmatic colours; the note 
re to yellow, and i to red. The other tones he re- 
fers to the intermediate colours ; from whence he con- 
ſtructs the following gamut of colorific mulic : 


Ut Blue 

Ut ſharp Sea-green 

Re Bright green 

Re ſharp Olive green 

Mi Yellow 

Fa Aurora 

Fa ſharp Orange 
Sol Red 

Sol ſharp Crimſon 

La „ 

La ſharp Blue Violet 
Si Sky blue 

Ut —_ 


This gamut, according to his plan, is to be conti- 


nued in the ſame manner for the following oQtave; 


except that the colours are to be more vivid. 

He ſuppoſes that theſe colours, by ſtriking the eye 
in the ſame ſucceſſion as the ſounds (to which he 
makes them analogous) do the ear, and in the ſame 
order of time, they will produce a correſpondent ſen- 
ſation of pleaſure in the mind. It is on theſe general 


principles, which F. Caſtel has dilucidated in his trea- 
tiſe, that he has endeavoured, though with little ſuc- 


ceſs, to eſtabliſh his ocular harpſichord. . 

The conſtruction of this inſtrument, as here ex- 
plained, will ſhow that the effects produced by colours 
by no means anſwer thoſe of ſounds, and that the 


principal relation there is between them conſiſts in 


the duration of the time that they reſpectively affect 
the enes, | 

Between two circles of paſteboard, of ten inches 
diameter, AB and CD, incloſe a hollow paſteboard 
cylinder E, 18 inches long. Divide this cylinder 
into ſpaces half an inch wide, by a ſpiral Jine that 


runs round it from top to bottom, and divide its 
| ſarface into ſix equal parts by parallel lines drawn 


between its two extremities ; as is expreſſed in the 
figure. 5 

Let the cirele AB, at top, be open; and let that at 
bottom, CD, be cloſed, and ſupported by an axis or 


— 


CHRONIC, or cnRoNICAL, among. phyſicians, an 
appellation given to diſcaſes that continue a long time; 
in contradiſtinction to thoſe that ſoon terminate and 
are called acute. 


CHRONICLE, in matters of literature, a ſpecics 
or kind of hiſtory diſpoſed according to the order of 


time, and agreeing in moſt reſpects with annals. See 
AN NAILS. | | 
Parian CHRONICLE. See ARUNDELIAN Marbles, Since 


that article was printed, in which an abſtract was given 


ſcrew, of half an inch diameter, which muſt turn 
freely in a nut placed at the bottom of a box we ſhall 
preſently deſcribe. To the axis juſt mentioned adjuſt 
a wooden wheel G, of two inches and a half in dia- 
meter, and that has 12 or 15 teeth, which take the 
endleſs ſcrew H. Let this cylinder be incloſed in a 
box ILMN (fig. 9.) whoſe baſe is ſquare, and at 
whoſe bottom there is a nut in which the axis F 
turns, Obſerve that the endleſs ſcrew H ſhould 
come out of the box, that it may receive the handle 
O, by which the cylinder is to be turned, | 

This box being cloſed all round, place over it a tin 


covering A, which muſt be perforated in different 


parts; from this coyer there muſt hang three or four 
lights, ſo placed that they may ſtrongly illumine the 
inſide of the cylinder. In one fide of this box (which 
ſhould be covered with paſteboard) cut eight aper- 


tures, 4, 6, c, d, e, /, g, h, of half an inch wide, and 


; of an inch high; they muſt be directly over each 
other, and the diſtance between them muſt be exactly 
two inches. It is by theſe openings, which here 
correſpond to the muſical notes, that the various co- 


lours analogous to them are to appear; and which 


being placed on the paſteboard cylinder, as we have 
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Fig. 9. 


ſhown, are reflected by means of the lights placed 


within it. N 


It is eaſy to conceive, that when the handle O is. 


turned, the cylinder in conſequence riſing half an 
inch, if it be turned five times round, it will ſucceſ-- 


ſively ſhow, at the openings made in the ſide of the- 


box, all thoſe that are in the cylinderitſelf, and which 


are ranged according to the direction of the inclined 
to the 
duration of the notes which are to be expreſſed, that 
Obſerve, 


lines drawn on it. It is ne 


the apertures on the cylinder are to be cut. 
that the ſpace between two of the parallel lines drawn 


vertically on the cylinder, is equal to one meaſure of 
time; therefore, for every turn of the cylinder, there 


arc ſix meaſures, and thirty meaſures for the air that 
is to be played by this inſtrument. 


The ſeveral apertures being made in the ſide of the 


cylinder, in conformity to the notes of the tune that 
is to be expreſſed, they are to be covered with double 
pieces of very thin paper, painted on both ſides with 


the colours that are to repreſent the muſical notes. 
This experiment might be executed in a diſſerent 
manner, and with a much greater extent ; but as the- 


entertainment would not equal the trouble and ex, 


pence, we have thought it ſufficient to give the above. 
piece, by which the reader will be enabled to judge 
how far the analogy ſuppoſed by F. Caſtel really, 


exiſts 


of Mr Robertſon's doubts and obſervations reſpecting cbronzels: 
the authenticity of the Parian Chronicle, one or two —w— 


publications have fince appeared in anſwer, but none 


of them calculated to remove the objections. or mate- 
rially to affect the arguments that had been ſtated with 


ſo much learning and ingenuity againſt it, The fol- 
lowing ſtrictures, however, with which the Monthly 


Reviewers have concluded their critique of Mr Robert- 


ſon's performance, ſeem to merit conſideration, 
| Ou: 


m rr net ui ng rr es * 


Chronicle, 
—— mmm 
Monthly 


Fruit, 


Jan, 172). 


ſuppoſed to be of a more ancient date.“ 
reaſon to this will be a ſufficient aniwer to the other 
objection, „that they do not reſemble the Farneſian 


THN 

On Objection I. That the charatters have 1:9 certain 
or unequivucal marks of ar tiguity, the Reic vers remark, 
that this ſecms rather to be an anſwer to a defencer of 
the inſcription, than an objection, If a zealous parti- 
Zan of the marble ſho11d appeal to its characters and 
orthozraphy, as deciſive provts of its being genuine, it 
would be proper enough to anſwer, that theſc circum- 
ſtances afford no certain criterion of anthenticity, But 
in this word certain ſculks an unlucky ambiguity. If 
it means demonſtrative, it muſt be allowed that no in- 


ſcription can be proved to be certainly genuine from 


theſe apprarances ; but if it means no more than high- 
Ly probible, many inſcriptions poſleſs ſatficient inter- 
nal cyidence to gie their claims this degree of cer- 
tainty, The true queſtion is, Has not the Parian 
Chronicle cyery mark of antiquity that can be expect- 


ed in a monument claiming the age of 2000 years ? 


The letters r and A are, by Mr R's own conteſſion, 
ſich as occur in genuine inſeriptions ; and to ſay in au- 
{wer, that an impoſtor might copy the forms of theſe 
letters from other inſcriptions, is alrcady io ſippoſe 


the inſcription forged, before it is rendered probable 


by argument. The learned author cf the Dillertation 


ſcems to betray ſome doubt of his own concluſion ; 


ſor he adds, p. 55. „that the antiquity of an inſcrip- 
tion can never be proved by the mere form of the let- 
ters, becauſe the moſt ancient characters are as caſily 
counterfcited as the modertf,”” But this objection is 


equally applicable to all other ancient inſcriptions ; 


and is not to the purpoſe, if the preſent inſcription has 
any peculiar marks of impoſture in its characters and or- 
thozraphy. © The characters do not reſemble the Si- 


gean, the Nemean, or the Delian inſcriptions,” Mr R. 


anſwers this objection himſelf, by adding, © which are 
The oppoſite 


pillars or the Alexandrian MS.” If “ they differ 


in many reſpects from the Marmor Sandvicenſe, they 


nay be preſumed to agree in many. They ſeem to 
reſemble, more thai any other, the alphabet taken by 
Montfaucon from the Marmor Cyzicenum.“ Thus it 
appcars that the Parian Chronicle moſt nearly reſem- 
ples the two inſcriptions, to whoſe age it moſt nearly 
approaches. „ 
When Mr R. adds, that the letters “ are ſuch as 
an ordinary ſtone-cntter would probably make, if he 
were employed to engrave a Greek inſcription, accord- 


ing to the alphabet now in uſe,” he muſt be under- 


ſtood cum grann falir, The engraver of a fac ſimile 
generally omits ſome nice and minute touches in ta- 
Ling his copy; but, even with this abatement, we dare 


appeal to any adept in Greek calligraphy, whether the 


ſpecimen facing p. 56, will juſtify our author's obſer- 
vation? „ The ſinall letters (o, ©, a) intermixed 
among the larger, have an air of affectation and arti- 
fice,” Then has the greater part of ancient inſcrip- 
tions an air of affegation and artiſice. For the o is 
perpetually engraved in this diminutive ſize; and a 


being of a kindred found, and © of a kindred ſhape, 


how can we wonder that all three ſnould be repreſent- 
ed of the fame magnitude ? In the inſcription which 
immediately follows the marble in Dr Chandler's edi— 
tion, No xx Iv. theſe very three letters are never fo 
large as the reſt, and often much ſmaller ; of which 


3 


there are inſtances in the three firſt lines, See alſo Chronicle, 
two medals in the ſecond part of Dorville's Sicul, 


too ſevere a reſtriction. 
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Tab. xvi. Numb. 7, 9. 

„From the archaiſins, ſuch as ty Ae p¹,jt ty Kula, 
½ Hat, & c. &c, no concluſion can be drawn in fa- 
your of the authenticity of the inſcription.” Yet 
ſurely every thing common to it with other inſcrip- 
tions, confeſſedly genuine, creates a reaſonalle pre- 
ſumption in its favour, 9 But what reaſon could there 
be tor theſe archaiſms in the Farian Chronicle? We 


do not uſually find them in Greek writers of the ſame 


age, or even of a more early date.” The reaſon is, 
according to our opinion, that ſuch archaiſms were 
then in uſe; this we know from other inſcriptions, in 
Which ſuch archaiſms (or, as our author afterward 
calls them, barbariſins) are frequent. Nothing can 
be inferred from the Greck writers, unleſs we had 
their autographs. The preſent ſyſtem of orthography in 
our printed Greek books is out of the queſtion. A- 
grin, © The inſcription ſometimes adopts and ſome- 
times neglects theſe archaiſms, as in lines 4, 12, 27, 


52, 63, 67.” This inconſiſtency either is no valid 


objection, or if it be valid, will demoliſh not only al- 
moſt every other inſcription, but almoſt every writing 
whatſoever, For cxample, in the inſcription juſt. 


quoted, Nox xIV. We find rex fa7ne, 1. 20, and ore 


Tyr, 34. Alittle farther, N' xxy1, I. 31. we have 


l MzV nge, 57. 73. 81. Kk Manet, and 106. 108. 


«KI Mayryoia;, The Corcyrean inſcription (Montfau— 
con, Diar. Ital. p. 420) promifcuoutly uſes eKJzru Zi; a 
and L, In Engliſh, who 15 ſurpriſed to find 
has and hath, a hand and an hand, a uſeful and annſec- 
ful, in the works of the ſxme author? We could pro- 
dice inſtances of this inaccuracy from the ſame page, 
nay from the ſame ſentence, _ | 

« The authenticity of thoſe inſcriptions, in which 


theſe archaiſms appear, muſt be eſtabliſhed, before 


they can he produced in oppoſition to the preſent ar- 
gument.“ This is, we cannot help thinking, rather 
If no inſcription may be 
quoted hefore it be proved genuine, thelearned author 
of the Diſſertation need not be afraid of being con- 
futed ; for nobody will engage with him on ſuch con- 
ditions, Perhaps the reverſe of the rule will he thonght 
more equitable; that every inſcription be allowed to 
be genuine, till its authenticity be rendered doubtful. 
by probable arguments. We will conclude this head 
with two ſhort obſervations. In Selden's copy, 1. 26, 
was written TIOHEIN, Which the later editors have al- 
tered to NOIHEIN, but without reaſon, the other be- 
ing the more ancient way of writing, common in MSS, 
and ſometimes found on inſcriptions, (See G, Koen's 
Notes on Cregorius de Dialectis, p. 30.) In J. 83. the 
marble has Kaze, for which Palmer wiſhed to 
ſubſtitute Keaxaiov, Dr Taylor refutes him from the 
Marmor Saudvicenſe, obſerving at the ſame time, that 
this orthography occurs in no other place whatever 
except in theſe two monuments, Is it likely that two 
engravers ſhould by chance coincide in the {ame miſ- 
take, or that the forger of the Parian Chronicle (if it 
be forged) ſhould have ſcen the Harm Sandvicenſe, 
and taken notice of this peculiarity with the intention 


of afterward employing it in the fabrication of an im- 


poſture ? 


The 
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Chronicle does not agree with any anci:vt author, Chifoni-2). 
For if the ancients contradict one another, how could 
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Chronicle, The Reviewers n««t procecd to conſider, but more 
———— briefly, the other objections, 


II. It is not probable that the Chronicle was engraved 
for private uſe, 1. Becauſe it was ſuch an expence, as ſew 
learned Greeks were able te afford, If only a few were 
able to afford it, ſome one of thoſe few might be wil- 
ling to incur it. But let Mr R. conſider how likely 
it is thata modern, and probably a needy Greek, ſhould 
be more able to afford it in the laſt century, than a 
learned Greek 2000 years ago! 2. A manuſcript is 
more readily circulated, Do men never prefer cumbrous 
ſpiendor io cheapneſs and convenience? And if this 
compoſition, inſtead of being engraved on marble, had 
been committed to parchment, would it have had a 
better chance of coming down to the preſent age ? 
Such a flying ſheet would ſoon be loſt ; or, if a copy 
had, by miracle, been preſerved to us, the objections 
to its being genuine would be more plauſible than any 
that have been urged againſt the inſcription. What 
Mr R. ſays about the errors to which an inſcription is 
liable, &c. will only prove that chronological inſcrip- 
tions ought not to be engraved; but not that they ne- 
ver were. We allow that the common method of wri- 
ting in the reign of Ptolemy Philadelphus was xoT on 
STONES, But it was common cnough to occur to the 
mind of any perſon who wiſhed to leave behind him 
a memorial at once of his learning and magnificence, 

III. This objection, that the marble does not appear 
to be engraved by public authority, we ſhall readily ad- 
mit, though Bentley (Diff. on Phalaris, p. 251.) leans 
to the contrary opinion, In explaining this objection, 
the learned diſſertator obſerves, that e the ex- 
5 preſſion, apy o17T0% £14 Tlapwi, would lead us to ſuppoſe that 
the inſcription related to Paros, not a ſingle circum- 
ſtance in the hiſtory of that iſland is mentioned. But 
this cxpreſſion only ſhows that the author was an in- 
habitant of Paros, and intended to give his readers a 
clue, or parapegma, by the aid of which they might 
adjuſt the general chronology of Greece to the dates 
of their own hiſtory. '** It is as abſurd as would be a 
marble in Jamaica containing the revolutions of Eng- 
land.” We ſee no abſurdity in ſuppoſing a book to 
be written inJamaica containing the revolutions of 
England. The natives of Paros were not unintereſted 
in events relating to the general hiſtory of Greece, 
particularly of Athens; and how can we tell whither 
the author were an inguilinus or a native of the iſſand; 
whether he thought it a place beneath his care ; or 
whether he had devoted a ſeparate inſcription to the 
chronology of Paros? | 

IV. It has been frequently obſerved, that the earlier 
periods of the Grecian Hiller, are involved in darkneſs and 


Granted, It follows then, that“ an author 


con 5 autho 
who ſhould attempt to ſettle the dates of the earlier pe- 


riods would frequently contradict preceding, and be con- 
tradicted by ſubſequent, writers: that he would natu- 
rally fall into miſtakes: and at beſt could only hope to 
adopt the moſt probable ſyſtem. But the difficulty of 
the taſk, or the im poſſibility of ſucceſs, are not ſufficient 
to prove that no man has been raſh or mad enough 10 
make the attempt.” 
many have made it. What a number of diſcordant 
opinions has Mr R. himſelf given us from the ancient: 
concerning the age of Homer? This conſideration will 


in part obviate another objection, that the Parian 


VoL. IV. 


On the contrary, we know that 


it follow more than one of them? and why might not 
the author, without any impatation of ignorance or 
raſhneſs, ſometimes depart from them all ? If indecd 
he diſagrees with them when they are unanimous, it 
might furniſh matter for ſaſpicion ; though even this 
would be far from a deciſive argument, unleſs the an- 
cients were ſo extremely unlike the moderns, as never 
to be fond of ſingular and paradoxical poſitions. 

V. This (. hronicle is not once mentioned by any writer 
of antiquity, How many of thoſe inſcriptions, which 
are preſerved to the preſent day, - are mentioned by 
claſſical authors ? Verrius Flaccus compoſed a Roman 


kalendar, which, as a monument- of his learning and 


induſtry, was engraved on marble, and fixed inthe molt 
public part of Preneſte. Fragments of this very ka- 
lendar were lately dug up at Preneſte, and have been 
publiſhed by a learned Italian, Now, if the paſſage 
of Suctonius, which informs us of this circumllance, 
had been loſt, would the ſilence of the Latin writers 
prove that the fragments were not genuine remains of 
antiquity ? It may be. ſaid that the caſes are not pa- 
ralle] ; ſor not a ſingle author mentions the Parian 
Chronicle, whereas Suctonius does mention Verrius's 
Roman kalendar. To this we anſwer, It is dangerous 
to deny the authenticity of any monument on the 
ſlender probability of its being caſually mentioned by 
a ſingle author. We (hall alſo obſerve, that this fact 
of the Hemicyclium of Verrius will anſwer ſome part of 
the Diſſertator's ſecond objection:“ The Parian Chro- 
nicle is not an inſcription that might have been con- 
cealed in a private library.” Why not? it is of no 
extraordinary bulk ; and might formerly have been 
concealed in a private library, or in a private room, 
with as much caſe as many inſcriptions are now con- 
cealed in very narrow ſpace. Bat unleſs the monu- 
ment were placed in ſome conſpicuous part of the 
iſland, and obtruded jiſelf on the notice of every tra- 
veller, the wonder will in great meaſure ceaſe why it is 
never quoted by the ancients, Of the nine authors 
named in p. 109, had any one ever viſited Paros? If 
Pauſanias had trayelled thither, and publiſhed his de- 
ſcription of the place, we might perhaps expect io 
find ſome mention of this marble in fo curious and in- 
quiſitive a writer. But though the inſcription exiſted, 
and were famous at Paros, there ſeems no neceſſity for 
any of the authors whoſe works are ſtill extant to have 


known or recorded it, If there be, Jet this learned 


antagoniſt point out the place where this mention 
ought to have been made, If any perſons were bound 
by a ſtronger obligation than others to ſpeak of the 


Parian inſcription, they muſt be the profeſſed chrono- 


logers; but alas! we have not the entire works of ſv 
much as a ſingle ancient chronologer: It is therefore 


impoſſible to determine whether this Chronicle were 


quoted by any ancien: And ſuppoſing it had: been 
ſeen by ſome ancient, whoſe writivgs ſtill remain, why - 
ſhould he make particular mention of it? Many au- 
thors, as we know from their remains, very freely ca- 
pied their predeceſſors without naming them. Others, 
finding only a collection of bare events in the inſcrip- 
tion, without hiſtorical proofs or reaſons, might entire- 
ly neglect it, as deſerving no credit. Mr R. ſcems to 
jay much ſtreſs on the preciſe, exact, and particular 
ea 5B ſpe- 


Chronicle, 
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ſpceification of the events, p. 109, But he ought to 


xeflect, that this 2 and politive method of ſpcak- 
4 


ing is not only uſual, 


t neceſſary, in ſuch ſhort ſy- 
ſtems of chronology as the marble contains, where c- 
vents. only, and their dates, are ſct down, unaccom- 
panied by any examination of evidences tor and againtt, 


without ſtating any computation of probabilities, or 


_ deduction of reaſons. 


knew was not better informed than himſelf. 
other hand, if he diftrred trom the authority of the 


When therefore a chronolugt- 
cal writer had undertaken to reduce the general hiltory 
of Greece into a regular and conſiſtent ſyttem, adimit- 
ting that he was acquainted with this inſcripuon, 
what grounds have we to believe that he would lay 
any thing about it? Either his ſyſtem coincided with 
the Chronicle or not: if it coincided, he would very 
probably diſdain to prop his own opinions with the un- 
ſupported aſſertions of another man, who, as far as he 
Ou the 


marble, he might think it 4 ſuperfluous exertion oi com- 
plaiſance, to refute, by formal demonſtration, a wri- 
ter who had choſen to give no reaſuns for his own o- 
pinion, We thall paſs hence to ” 
Objection VII. With reſpect to the parachroniſms 
that Mr R. produces, we ſhall without helitation grant, 
that the author of the inſcription may have committed 
ſome miſtakes in the chronology, as perhaps concern- 
ing Phidon, whom he ſcems to have confcunded with 
another of the ſame name, &c. But theſe miltakes 
will not conclude againſt the antiquity of the inſcrip- 
tion, unleſs we at the lame time reject many of tne 
principal Greek and Roman writers, who have been 
convicted of ſimilar errors. We return therefore to 
Objection VI. Some of the facts ſeem to have bern ta- 
ten from authors of a later date. We have endeavour- 
ed impartially o examine and compare the pallages 


quoted in proof of this objection ; but we are obliged 


to confeſs, that we do not perceive the fainteſt traces 
of theft or imitation. One example only deſerves to 
be excepted; to which we ſhall therefore pay particular 
attention, | | 


« The names of ſix; and, if the lacunæ are proper- 


ly ſupplied, the names of twelve cities, appear io have 


been engraved on the marble, exactly as we find them 


in Alian's Various Hiſtory, But there is not any 
imaginable reaſon for this particular arrangement. It 
does not correſpond with the time of their foundation, 


with their ſuuation in Ionia, with their relative impor- 


tance, or with the order in which they arc placed by 
other eminent hiſtorians.” 

The chance of fix names, ſays Mr R. being placed 
by two authors in the ſame order, is as 1 to 720; of 
12, as 1 to 479,01, 00. „It is therefore utterly 
improbable that theſe names would have been placed 


in this order on the marble, if the author of the in- 


ſcription had not tranſcribed them from the hiſto- 
nan.” | 

On this argument we ſhall obſerve, 1. That the 
very contrary concluſion might poſhbly be jult, that 
the hiſtorian tranſcribed from the inſcription. Yet we 
(hal) grant that in the preſent caſe this is improbable, 
eſpecially if the author of the Various Hiſtory be the 
lame Alian, who, according to Philoſtratus, Vit. So- 
phiſt, II. 31. never quitted Italy in his life, But an 
intermediate writer might have copied the marble, and 
Miian' might have been indebted to him. adly, We 


(7460 ] 


ſee no reaſon to allow, that the /acuner are properly Chronicle 


with Atheneus, 
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ſupplied, Suppoſe we ſhouid aſſert, that the names 
ſtood originally thus: Miletus, Epheſus, Erythrz, 
Clazomenz, Lebedos, Chios, Phocæa, Colophon, My- 
us, Pricne, Samos, Teos, In this arrangement, only 
four names would be together in the ſame order with 
Alian; aud from theſe Miletus muſt be excepted, be- 
cauſe there is an obvious reaſon for mentioning that 
city firſt, Three only will then remain; and ſorely 
that is too ſhght a reſemblance io be conſtrued into an 
imitation. For Pauſanias and Paterculus, quoted by 
our author, p. 154, have both enumerated the ſame 
twelve cities, and both agree in placing the five la&t in 
the ſame order; nay, the fix laſt, if Voſſius's conjec- 
ture that TUM ought to be inſerted in Paterculus af- 
ter Myum 1 EM be as true as it is plauſible. But who 
imagines that Paulanias had either opportunity or in- 
clination 10 copy Paterculus? 3dly, Allowing that the 
names were engraved on the marble exactly in the or- 
der that Alien has cholen, is there no way of ſolving 
the phenomenon but by ſuppoſing that one borrowed 
from the other? Seven authors at leaſt (Mr R ſeems 
to-lay more, p. 154, 5.) mention the colonization of 
the ſame cities: how many authors now loſt may we 
reaſonably conjecture to have done the ſame ? It there- 
fore the compoſer of the Chronicle and lian light- 
ed on the ſame author, the former would probably 
preſerve the ſame arrangement that he tonnd, becauſe 
in tranſcribing a liſt of names, he could have no temp- 
tation to deviate ;. and the latter would certainly ad- 
here faithfully io his original, becauſe he is a noto- 
rious. and ſervile plagiariſt. Mr R. indeed thinks, 
p- 158, that if a ſucceeding writer had borrowed: the 
words of the inſcription, he would not have ſuppreſſed 


the name of the author. This opinion muſt fall to the 


ground, it it be ſhown that Alian was accuſtomed to 
ſuppreſs the names of the authors to whom he was 
obliged, Alian has given a liſt of fourteen celebra- 
ied gluttons; and, elſewhere, another of twenty- 
eight drunkards (from which, by the way, it appears, 
that pcople were apt to eat and drink rather too treely 
in ancient as well as modern times); and both theſe 
liſts contain exactly the ſame names in- the ſame order 
Now, it is obſervable, that fourteen 
names may be tranſpoſed 87,178,291,200 different 
ways, and that twenty-eight names admit of 
304,388, 344,611,713,860,501,504,000,0c0 different 
tranſpoſuions, &c. &c. Alian therefore tranſcribed 
them from Atheneus? yet Alian never mentions Athe- 
neas in his Various Hiſtory. So that whether lian 
copied from the marble, or only drew from a common 
ſource, he might, and very probably would, conceal 
his authority. | 
VIII. The hiſtory of the diſcovery of the Marbles i 

obſcure and es e wr 
In p. 169, it is ſaid to be * related with ſuſpicions 
circumſtances, and without any of thoſe clear and une- 
quivocal evidences which always diſcriminate truth from 
talſehood. Thequeſtionthenis finally decided. If the 
inſcription has not any of thoſe evidences which truth 
always poſſeſſes, and which falſehood always wants, it 
is molt certainly forged. The learned diſſertator ſeems 
for a moment to have forgotten the modeſt character 
of a doubter, and to perſonate the dogmatiſt. But 
waving this, we ſhall add, chat, as far as we can ſee, 
| | | | no 


The hiſtory of many inſcriptions is 
related in a manner cqually unſatisfactory ; and if it 
could be clearly proved that the marble wes dup np at 
Paros, what would be eaſier for a critic, who is deter- 
mined at any rate to object, than to ſay, that it was 
buricd there in order to be afterward dug up? If the 
perſon who brought this treaſure to lighe had been 
charged on the {pot with torging it, or concurring in 
the forgery, and had then refuſed to produce the ex- 
rerzal evidences of ns authenticity, we ſhould have a 
right to queſtion, or perhaps to deny, that it was ge- 
nuine. But no ſuch objection having been made or 
hinted, at the original time of its diſcovery, it is un- 
reaſonable to require ſuch teſtimony as it is now im- 
poſſible to obtain. 
Sir T. Roe's negotiations.“ What is the inference? 
That Sir Thomas knew nothing ot it, or belicved it to 
'be ſpurions, or forged it, or was privy to the forgery ? 
Surely nothing of this Kind can be pretended. But let 
our author account for the circumſtance if he can. 
To us it ſeems of no conſequence on either fide. 
«« Peireſc made no effort to recover this precious relic; 
and from his compoſure he ſeems to have entertained 
ſome ſecret ſuſpicions of its authenticity.“ Peireſc 
would have had no chance of recovering it after it was 
in the poſſeſſion of lord Arundel's agents. He was 
either a real or a pretended patron of letters; and it 
became him to affect to be pleaſed that the inſcrip- 
tion had come into England, and was illuſtrated by his 
Icarned friend Selden. John F. Gronovius had, with 


great labour and expence, collated Anna .Comnena's 


Alexiades, and intended to publiſh them. While he 
was waiting for ſome other collations, they were in- 
rercepteed, and the work was publifhed by another. As 
ſoon as Gronovius heard this unpleaſant news, he an- 
fwered, that learned men were engaged in a common 
cauſe; that if one prevented another in any publica 

tion, he ought rather to be thanked for lightening the 


burden, than blamed for interfering. But who would 
conclude from this anſwer, that Gronovius thought the 


Alexiades ſpurious, or not worthy of any regard! 

Mr R. calculatcs, that the venders of the marble re- 
ceived 290 pieces. But here again we are left in the 
dark, unleſs we knew the preciſe value of theſe pieces. 
Perhaps they might be equal to an hundred of our 
pounds, perhaps only to fifty. Beſides, as they at firſt 


bargained with Samſon Piereſc's ſuppoſtd Jrw agent. 


for fifty pieces only, they could not have ſorged 
the inſcription with the clear proſpect of receiving 
more; neither does it appear that they were paid by 
Samſon. It is fully as reaſonavlc to ſuppoſe fraud on 
the one ſide as on the other; and if Samſon, after 
having the marble in his pofſeſhon, reſuſed or delayed 
to pay the ſum ſtipulated, he might, in conſequence of 
ſuch refuſal or delay, be thrown1nto priſon, and might, 
in revenge, damage the marble before the owners 
could recover it. We own this account of ours to be a 
romance; but it is lawful 10- combat romance with 
romance. | 
IX. Theworld has been frequently impoſed upon hy 
{paring buoks and inſcriptions ; and therefore we ſhould 
e extremely cautious with regard to what we receive 
under the venerable name of amiquity. 


s : ; <4 
„„ 
Chreniche; do appearance of fraud is diſcoverable in any part ot 
———— the tranſaction, 


« There is nothing faid of it in 


and the anijdote, 


HR 


Much truth is obſcrvable in this rematk. But the Ohronicſe, 
danger lies in applying ſuch gencral apophthepms to 


particular caſes, In the firſt place, it muſt be obſer- 
ved, that no forged books will exactly ſuit Mr R.“s 
purpoſe, but ſuch as pretend to be the author's own 
hand-writing; nor any inſeriptions, ' but ſach as are 
{ti]] extant on the original materials, or ſuch as were 
known to be extant at the time of their pretended diſ- 
covery, Let the argument be bounded by theſe li- 
mits, and the number of forgerics will be very much 
reduced. We are not in pollefion of Cyriacus Anco- 
nitanus's book ; but if we were governed by authority, 
we ſhould think that the teſtimony of Reincſius in his 
favour greatly overbalances all that Auguſtinus has ſaid 
to his prejudice, The opinion of Reineſius is of the 
more weight, becauſe he ſuſpects Uriinus ot publiſhing 
counterfeit monuments. We likewiſe find the moſt 
eminent critics of the preſent age quoting Cyriacus 
without ſuſpicion (Vid. Ruhnken. in Timei Lex. Plat. 


p. 10. apud Ceon, ad Gregor. p. 140.) The doctrine 


advanced in the citation from Hardouin is exactly 
conformable to that writer's uſual paradoxes, He 
wanted to deſtroy the credit of all the Greek and La- 
tin writers. But inſcriptions hung like a millſtone 
about the neck of his project. He therefore reſolved 
to make fare work, and to deny the genuineneſs of as 
many as he ſaw convenient: to effect which purpoſe, 
he intrenches himſelf in a general accuſation, If the 
author of the diſſertation had quoted a few more pa- 
ragraphs from Hardouin, in which he endeavours, af- 
ter his manner, to ſhow the forgery of ſome inferip- 
tions, he would at once have adminiſtered the poiſon 
Bot to the reveries of that learned 
madman, reſpetting Greek ſuppoſititious compoſitions 
of this nature, we thall content ourſelves with oppoſing 
the ſentiinents of a modern critic, whoſe judgment on 
the ſubject of ſpurious inſcriptions will not be diſpu- 
ted. Maffei, in the introduction to the third book, 
c. I. p. 51. of his admirable, though unfiniſhed, work 
de Arte Critica Lapidaria, uſes theſe words: Inſcrip- 


| tionum Grace loguentium commentitias, fi cum Latinis 


eomparemus, deprehendi paucas ; neque enim ulium om- 
nino efl, in tanta 'debacchantium falſariorum libidine, 
monumenti genns, in quod t ſ1bi minus licere putaverint, 


Argumenta eſt, pauciſſimas uſque in hanc diem ab erus 


ditis viris, et in hoc literarum genere plurimum verſatis 
rejectas eſſe, falſique damnatas. | 

Books of CHRONICLES, a canonical writing of the 
Old Teſtament. It is uncertain which were- written 
firlt, The Books of Kings, or The Chronicles, fince 
they each refer to the other, However it be, the lat- 


ter is often more toll and comprehenſive than the for- 


mer. Whence the Greek interpreters call theſe wo 
books Tiepearimouma, Supplements, Additions, becauſe 
they contain ſome circumitances which are omitted in 
the other hiſtorical books. The 8 make but one 
book of the Chronicles, under the title of Dibre- 
Haiamim, i. c. Journals or Annals, Ezra is gene- 
rally believed to be the author of theſe books. It ig 
certain they were written after the end of the Baby- 
loniſh captivity and the firſt year of the reign of Cy 


rus, of whom mention is made in the laſt chapter of 


the ſecond book. | 5 
The Chronicles, or Paraleipomena, are an abridge- 
5B 2 95 ment 


Chrono- 


log. 


Chrono- 
logy un- 


known to 


the an- 
Cicnts. 


CHER qt 1 CHR 


Chronicles, ment of ali the ſaered hiſtory, from the beginning of 


the Jewiſh nation to their firſt return from the capti- 
vity taken out of thoſe books of the Bible which we 
ſtil} have, and out of other annals which the author 
had then by him, The deſign of the writer was to 
give the Jews a ſeries of their hiſtory, The firſt book 
relates to the riſe and propagation of the people of 
Iſrael from Adam, and gives a punctual and exact ac- 


count of the reign of David, The ſccond book ſets 


CH RON 


R EATSSof time; the method of meaſuring its 


parts, and adapting theſe, when diſtinguiſhed by 


proper marks and characters, to paſt tranſactions, for 
the illuſtration of hiſtory, This ſcience therefore con- 
ſiſts of two parts. The firlt treats of the proper mea- 
ſurement of time, and the adjuſtment of its ſeveral di- 
viſions; the ſecond of fixing the dates of the various 
events recorded in hiſtory, and ranging them, accord- 
ing to the ſeveral diviſions of time, in the order in 


Which they happened, 


Chronology, comparatively ſpeaking, is but of mo- 
dern date, The ancient poets appear to have been en- 
tjrely unacquainted with it; and Homer, the moſt ce- 
lebrated of them all, mentions nothing like a formal 
kalendar in any part of his writings. In the molt 


_ early periods, the only meaſurement of time was by 


the ſeaſous, the revolutions of the ſun and moon; and 
many apes muſt have elapſed before the mode of com- 
putation by dating events came into general uſe. Se- 
veral centurics intervened between the era of the oly m- 


py games and the firſt hiſtorians; and ſeveral more 


etween theſe and the firit authors of chronology, 
When time firſt began to be reckoned, we find its 


1 meaſures very indeterminate, The ſucceſſion of ju- 
methods of no's prieſteſſes at Argos ſerved Hellanicus for the regu- 
computing lation of his narrative; while Ephorus reckoned his 


time at fir 


made uſe 
of, - 


matters by generations, Even in the hiſtory of He- 
rodotns and Thucydides, we find no regular date for 
the events recorded ; nor was there any attempt to 
eſtablith a fixed era, until the time of Ptolemy Phila- 
delphus, who attempted it by comparing and correct- 


ing the dates of the olympiads, the Kings of Spar- 


ta, and the ſucceſſion of the pricſtefſes of Juno at Ar- 
gos. Eratoſthenes and Apollodorus digeſted the events 
recorded by them according, to the ſucceſſion of the o- 
lympiads and of the Spartan kings. 

The uncertainty of the meaſures of time in the moſt 
early periods renders the hiſtories of thoſe times equal- 
ly uncertain; and even after the inventian of dates, 


and eras, we find the ancient hiſtorians very inatten- 


tive to them, and inaccurate in their computations, 
Frequently their eras and years were reckoned dif- 
ferently without their being ſenſible of it, or at leaſt 
without giving the reader any information concerning 


it; a circumitance which has rendered the fragments 


of their works now remaining of very little uſe to po- 
ſterity. The Chaldean and 150 writers are ge- 
ncrally acknowledged to be fabulous; and Strabo ac-, 


dnaints us, that Diodorus Siculus, and the other early 


down the progreſs and end of the kingdom of Judah, Chrene- 
to the very year of their return from the Babyloniſh gem; 


captivity, eee 


cHRONOCRAM, a ſpecies of falſe wit, conſiſt- L., 
ing in this, that a certain date or epocha is expre ſſed by 

numeral letters of one or more verſes; ſuch is that 

which makes the motto of a medal ſtruck by Guſtavus 
Adolphus in 1632: 


ChriſtVs DVX; ergo trIVMphVs, 


O L O G V, 


hiſtorians of Greece, were ill informed and credulous, Aodenchil 

Hence the diſagreement among the ancient biſtorians, ſtorians no 

and the extreme confuſion and contradiction we meet to be cre- 

with on comparing their works, Hellanicus and ä 

Acc ſilaus diſagrecd about their genealogies; the lat- 

ter rejected the traditions of He ſiod. Tim aus ac- 

cuſed Ephorus of fal{chood, and the reſt of the world 

accuſed Timæus. The moſt fabulous legends were 

impoſed on the world by Herodotus; and even Thu- 

cydides and Diodorus, generally accounted able hiſto- 

rians, have been convicted of error. The chronology 

of the Latins is ſtill more uncertain. The records of 

the Romans were deſtroyed by the Gauls; and Fabius 

Pictor, the moſt ancient of their hiſtorians, was obliged 

to borrow the greateſt part of his information fromthe 

Greeks, In other European nations the chronology is 

{till more imperfect and of a later date; and even in mo- 

dern times, a conſiderable degree of confuſion and inac- 

curacy has ariſen from want of attention in the hiftori- 

ans to aſcertain the dates and epochs with preciſion. 
From theſe obſervations it is obvious how neceſſary a Utility of 

proper ſyſtem of chronology muſt be forthe right under- chronolo- 

Nanding of hiſtory, and likewiſe how very diflicult it muſt 8Y liſt of 

be to eſtabliſh ſuch a ſyſtem, In this, however, ſeveral ag 

learned men have excelled, particularly Julius Africa- Ts” 

nus, Euſcbius of Czlarea, George Cyncelle, John of 

Antioch, Dennis, Petau, Cluviar, Calviſins, Uſher, 

Simſon Marſham, Blair, and Playfair, - It is founded, 

1. On aſtronomical obſervations, particularly of the. 

eclipſcs of the ſun and moon, combined with the. cal- 

culations of the cras and years of different nations. 

2. The teſtimonics of credible authors. 3. Thoſe 

epochs in hiſtory which are ſo well atteſted and deter- 

mined, that they have never been controverted. 4. An- 

cient medals, coins, monumentis, and inſcriptions. None 

of theſe, however, can be ſufficiently intelligible with- 

out an explanation of the firſt part, which, we have. 

already obſerved, conſiders the diviſions of time, and 

of which therefore we ſhall treat in the firſt place. | 
The moſt obvious diviſion of time is derived from Of the di- 

the apparent revolutions of the celeſtial bodies, partj- Viſion of 

cularly. of the ſun, which by the vicifſitudes of day and une me. 

night becomes evident to the moſt barbarous and ig.“! 

norant nations, In ſtrict propriety of ſpeech the word 

day ſignifies only that portion of time during which, 

the ſun diffuſes light on any part of the earth; but in 

the molt comprehenſive ſenſe, it includes the nigh al- 

ſo, and is called by chronologers a civil day; by aſtro- 

nomers a natural, and ſometimes an artificial, day. 


By 


COW RONNG LE Oo 6Yy 


By acivil day is meant the interval betwixt the 


7 
Civil, ſolar, ſun's departure from any given point in the heavens 


&c. days 
deſined. 


and next return to the ſame, with as much more as 
anſwers to its diurnal motion eaſtward, which is at the 
rate of 59 minutes and 8 ſeconds of a degree, or 
3 minutes and 57 ſeconds of time, It is alſo call- 


cd a /«/ar day, and is longer than a fidereal one, inſo- 


$ 
Different 
ways of 
computing 
the begin- 
ning of the 
day. 


much that, if the former be divided into 24 equal parts 
or hours, the latter will conſiſt only of 23 hours 56 
minutes. The apparent inequality of the ſun's mo- 
tion, likewiſe, ariling from the obliquity of the eclip- 


tic, produces another inequality in the length of the 
days: and hence the difference betwixt real and ap- 


parent time, ſo that the apparent motion of the ſun 
cannot always he a true meaſure of duration, Thoſe 
inequalities, however, are capable of being reduced to 
a general (ſtandard, which furniſhes an exact meaſure 
throughout the year ; whence ariſcs the difterence be- 


tween mean and apparent time, as is explained under 


the article ASTRONOMY. | 
There have been very conſiderable differences among 
nations with regard to the beginning and ending of 
their days. The beginning of the day was counted 
from ſunriſe by the Babylonians, Syrians, Perſians, 
and Indians. The civil day of the Jews was begun from 


ſanriſe, and their ſacred one from ſunſet; the latter 


mode of computation being followed by the Athe- 


nians, Arabs, ancient Gauls, and other European na- 


tions. According to ſome, the Egyptians began their 
day at ſunſet, while others are of opinion that they 


_ computed from noon or from ſunriſe; and Pliny in- 


mon uſe among ourſelves, 


Strange 
method of 
computa- 

ion in 


italy, 


forms us that mw compated their civil day from one 
midnight to another.“ N 
they had different modes of computation in different 
provinces or cities. The Auſonians, the moſt ancient 


inhabitants of Italy, compated the day from mid- 


night; and the aſtronomers of Cathay and Oighur in 
the Eaſt Indies reckoned in the ſame manner, This 
mode of computation was adopted by Hipparchus, 
Copernicus, and other aſtronomers, and is now in com- 
The aſlronomical day, how- 
ever, as it is called, on account of- its being uſed in 
aſtronomical calculations, commences at noon, and 
ends at the ſame time the following day. The 
Mahometans reckon from one twiligl. to another, In 
Italy, the civil day commences at ſome indeterminate 


point after ſunſet: whence the time of noon varies with 


the ſeaſon of the year. At the ſummer ſolſtice, the 


clock ſtrikes 16 at noon, and 19 at the time of the 


winter ſolſtice, Thus alſo the length of each day dif- 
fers by ſeveral minutes from that immediately preceding 


or following ii. This variation requires a conſiderable 
It is accom 


difficulty in adjuſting their time by clocks, 
pliſhed, however, by a ſudden movement which cor- 


rects the difference when it amounts to a quarter of an 


hour; and this it does ſometimes at the end of eight 


days, ſometimes at the end of 15, and ſometimes at the 
end of 40. 
ed kalendar, which announces, that from the 16th of 
February, for inſtance, to the 24th, it will be noon at 


Information of all this is given by a print- 


a quarter paſt 18; from the 24th of February io the 
6th of March, it will be noon at 18 o'clock preciſely; 
from the firſt of Jane 10 the 13th of July, the hour of 


noon will be at 16 o'clock ; en the 43th of July it 


It is probable, however, that 


will be at half an hour after 16 ; and fo on throughout 


the different months of the year, This abſurd method 
of meaſuring the day continues, notwithſtanding ſeve- 
ral attempts to ſuppreſs it, throughout the whole of 
Italy, a few provinces only eee. 


149 


The ſubdiviſions of the day have not been leſs vari- ee | 
ous than the computations of the day itſelf, The moſt ſubdiviſions - 
obvious diviſion, and which could at no time, nor in of the Cay, 


no age, be miſtaken, was that of morning and evening, 
In proceſs of time the two intermediate points of noon 
and midnight were determined; and this diviſion in- 
to quarters was 
hours. 


From this ſubdiviſion probably aroſe the method 


uſed by the Jews and Romans of dividing the day and 
night into tour vigils or watches. The firſt began at 
{un-riling, or ſix in the morning; the ſecond at nine; 


the third at twelve; and the fourth at three in the after- 


in uſe long beſore the invention of 


noon. lu like manner the night was divided into four 


parts ; the firſt beginning at x in the evening, the 
lecond at nine, the third at twelve, and the fourth at 
three in the morning. The firſt of theſe diviſions 
was called by the 8 third hour of the day; the 
ſecond the ſixth ; the third the ninth ; and the fourth 
the twelfth, and ſometimes the eleventh, Another di- 
viſion in aſe, not only among the nations abovemen- 
tioned, but the Greeks alſo, was that which reckon- 
ed the firſt quarter from ſunſet to midnight; the ſe- 
cond from midnight to ſunriſe ; the third, or morn- 
ning watch, from morning tonoon ; and the fourth from 
noon to ſunſet,” 


4 


11 


It is uncertain at What time the more minute ſub- Inventioug : 


diviſion of the day into hours firſt commenced, 


It of hours 


does not appear from the writings of Moſes that he certain. 
was acquainted with it, as he mentions only the morn- - | 


ing, mid-day, evening, and ſunſer, Hence we may 


conclude, that the Epyptians at that time knew no- 


thing of it, as Moſes was well ſkilled in their learning. 
According to Herodotus, the Greeks received the 


knowledge of the twelve hours of the day from the 
Babylonians. 
ſion was actually known and in uſe before the name 


hour was applied to it; as Cenſorinus informs us that 
the term was not made uſe of in Rome for 300 years 


It is probable, however,” that the divi- - 


after its foundation; nor was it known at the time 


the twelve tables were conſtructed, 


The caſtern nations divide the day and night in a 


— 


very ſingular manner; the origin of which is not eaſily 


diſcovered. The Chineſe have ſive watches in the night, 
which are announced by a certain number of ſtrokes 
They begin by giving one ſtroke, . 


on a bell or drum, 
which js anſwered by another; and this is repeated at 


the diſtance of a minute or two, until the ſecond watch 


begin, which is announced by two ſtrokes; and ſo on 


throughout the reſt of the watches, 
Tartars, Indians, and Perſians, the day was divided into 
cight paris, eachof which contained ſeven hours and 


a halſ. The Indians on the coaſt of Malabar divide Met 


By the ancient 


* 
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hod of 


the day into fix parts, called najita: each of theſe ſix computa- 
paris is ſubdivided into 60 others, called venaigas; the tion on the 
venaiga into 60 birpes; the birpe into 10 kenikans ; coaſt of 


the kenikan into four mattires ; the mattire into eight 
kannimas or caignudes ; which diviſions, according to 
our mode of computation, ſtand as follows. 


_ Najika, . 


75 
Najika, Venaiga, Birpe, Kenikan, Mattire, Caignode. 
24 min, 24 ſce. 4 ic. ; lc. , ec. „ee. 

The day of the Chincſe is begun at Widnigbt, and ends 
with the midnight tollowing. It is divided into twelve 
hours, each diſtinguiſhed by a particular name and fi- 
gure, They alſo Kid. the natural day into 100 parts, 
aud cach of theſe into 100 minutes; fo that the whole 
contains 10,000 minutes. In the northern paris of 
Europe, where only two ſeaſons are reckoned in the 
year, the diviſions of the day and night are conſider- 
ably larger than with us. In Iceland the 24 hours are 
divided into eight parts; the firſt of which com- 
mences at three in the morning; the ſecond at five; 
the third at half an hour after eight; the fourth at 
eleven; the fifth at three in the afternoon ; the bath 
at ſix in the evening; the ſeventh, at cight, and the 
laſt at midnigbi. In the eaſtern part of Turkeſlan, 


the day is divided irto twelve cqual parts, each of 


which is diſtinguiſhed by the name of ſome animal. 
Theſe are ſubdivided into eight 4%, ſo that the whole 

13 24 hours contain 96 keh, 72 | 
\ Diviſions The modern diviſions of the hour in uſe among us 
of the hour are into minutes, ſeconds, thirds, fourths, &c. each 
eee A being a ſixtieth part of the former ſobdiviſion. By 
mew oe the Chaldæans, Jews, and Arabians, the hour is ci- 
vided into 1080 ſcruples; ſo that one hour contains 
60 minutes, and one minute 18 ſcruples. The an- 
cient Perſians and Arabs were likewiſe acquainted 
with this diviſion; but the Jews are ſo fond of it, that 
they pretend to have received it in a ſupernatural man- 
ner. Iſſichar (ſay they) aſcended into heaven, and 
brought from thence 1080 parts for the benefit of the 

| 14 nation.“ 5 

Methods The diviGon of the day being aſcertained, it ſoon 
of announc- became an object to indicate in a public manner the ex- 
ing the pfjration of any particular hour or diviſion ; as with— 
 hour?. out ſome general knowledge of this kind, it would be 
in a great meaſure impoſſible to carry on buſineſs, 
The methods of announcing this have been likewiſe 
very different. Among the Egyptians it was cullo— 
mary ſor the prieſts to proclaim the hours like watch- 
men among us. The ſame method was followed at 
Rome; nor was there any other method of knowing 
the hours until the year 293 B. C. when Papirius 
Curſor firſt ſet up a ſun-dial in the Capitol, 
lar method is practiſed among the Turks, whoſe prieſts 
proclaim from the top of their moſques, the cock- 
crowing; day-break, mid-day, three b'clock in the 
afternoon, and twilight, being their appointed times 
19 of worſhip. „ # 
Invention As this mode of proclaiming the hour could not but 
of inſtru be very inconvenient as well as imperfect, the intro- 
ments for duction of an inſtrument which every one could have 
this pur- in his poſſeſſion, and which might anſwer the ſame pur- 
: poſe, muſt have been conſidered as a valuable acquiſi- 
tion. One of the firſt of theſe was the clepſydra or 
„ee Clip- water clock ?. Various kinds of theſe were in uſe 
Haro. among the Egyptians at a very early period. The in- 
vention of the inſtrument is attributed to Thoth or 
Mercury, and it was afterwards improved by Cte ſibus 
of Alexandria, It was a common meaſure of time 
among the Greeks, Indians, and Chaldzans, as well as 
the Egyptians, but was not introduced into Rome till 
the time of Scipio Naſica. The Chineſe aſtronomers 


A ſimi- 
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have long made uſe of it; and by its means divided 
the zodiac into twelves parts; lu Jt iS a Very inac- 
curate meaſure 0: time, Varying, not ouly accordiny 10 
the quantity of water in the vellel, but according to 
the ſtate of the armouſj here. 


The cleplydra was ſucceeded by the gnomon or 


ſun-dial.— Inis, at firſt, was no more than a ſtilt e- 
rected perpendicularly to the horizon; and it was a 
long time betore the principles of it came to be tho- 
roughly under o The 'nveniion is With great 
probability atiributed to the Babylonians, from whom 
the Jews received it before the time of Abaz, when 
we know that a ſun-dial was aiready erected a! Jcru- 
ſalem. The Chineſe and Egyptians alſo were ac- 
quainted with the uſe of the dial at a very early pe- 
riod, and it was conticerably improved by Anaxinan- 
der or Anaximents; one of whon: is for that rcalon 
looked upon to be the inventor, Various kinds of 
dials, however, were invented and made uic ot in diſ- 
ferent nations long before their introduction at Rome. 
The firſt erected in that city, as has bech already men- 
tioned, was that by Papiiiis Curſor; and 30 years 
after, Valerius Miſſala brought one from Sicily, 
which was uſed in Rome for uo leſs than 99 years, 
though conſtrudted tor a Sicilian Jatitude, and con- 
ſequently incapable of ſhowing the hours exactly in 
any other place; but at laſt another was conſtructed 
by L. Philippus, capable ot meaſuring time with great- 


Er accuracy, 


It was long after the invention of dials before man- 
kind began to form any idea of clocks ; nor is it well 
known at what period they were firſt invented. A 


clock was ſent by Pope Paul I. to Pepin king of 


France, which at that time was ſuppolcd to be the 
only one in the world, A very curious one was alſo 
ſent to Charles the Great from the Khali Harovn Al- 
raſchid, which the hiſtorians of the time ſpeak of with 


ſurpriſe and admiration ; but the greateſt in provement 


was that of Mr Hyypens, who added the pendulum to 
it. Still, however, the inſtruments for dividing time 
were found to be inaccurate for nice purpoſes, The 
expanſion of the materials by heat, and their con- 
traction by cold, would cauſe a very perceptible al- 


teration in the going of an inſtrument in the ſame 


place at different times of the year, and much more 
if carried from one climate to another. Various me- 


thods have been contrived to correct this; which in- 


deed can be done very affectually at land by a certain 
conſtruction of the pendulum ; but at ſca, where a pen- 
dulum cannot be uſed, the inaccuracy is of couſe- 
quence much greater : nor was it thought peſſible to 
correct the errors ariſing from theſe cauſes in any to- 
lerable degree, until the late invention of Mr Har- 
riſon's time-piece, which may be conſidered as making 
perhaps as near an approach to perfection as poſſible. 
Having thus given an account of the more minute 


diviſions of time, with the methods of meaſuring 


them, we muſt now proceed to the larger; which more 
properly belong to chronology, and which muſt be 
kept on record, as no inſtrament can be made to 


took - place from the creation of the world. Some, 


indeed, are of opinion, that the week was invented 
1 8 | | ſome 


| 6 
point them out Of theſe the diviſion into weeks of oreats 


ſeven days 1s one of the moſt ancient, and probably 


it named accordingly. Thus the 15th day 
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fome time after for the more convenient notation of 
time; but whatever may be in this, we are certain 
that it is ot the higheſt antiquity, and even the moſt 
rude and barbarous nations have made uſe of it. It is 
ſingular indeed that the Greeks, notwithſtanding their 
learning ſhould have been ignorant of this diviſion ; 
and M. Goguet informs us, that they were almoſt the 
only nation who were ſo, By them the month of 30 
days was divided into three times 10, and the days of 
of the 
month was called the ſecond fifth, or fifth of the ſe- 


_ cond tenth; the 24th was called the third fourth, or 


the fourth day of the third tenth. This method was 
in uſe in the days of Heſiod, and it was not until ſe- 
veral ages had elapſed, that the uſe of weeks was re- 
ceived into Greece from the Egyptians. The inha- 
bitants of Cathay, in the northern part of China, were 


| likewiſe unacquainted with the week of ſeven days, 
dut divided the year into ſix parts of 60 days each, 


They had alſo a cycle of 15 days, which they uſed 
as a week, The week was likewiſe unknown to the 
ancient Perſians and to the Mexicans; the former 


having a different name for every day of the month, 


and the litter making uſe of a cycle of 13 days. By 


almoſt all other uations the week of ſeven days was 
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opt.. | 

It is remarkable, that one day in the week has al- 
ways been accounted as ſacred by every nation, Thus 
Saturday was conſecrated to pious purpoſes among 


the Jews, Friday by the Turks, Tucſday by the Afri- 


cans of Guinea, and Sunday by the Chriſtians, 
Hence alſo the origin of Feriz or holidays, frequently 


made uſe of in ſyſtems of Chronology; and which a- 


roſe from the following circumſtance. In the church 
of Rome the old eccleſiaſtical year began with Faſter- 
week; all the days of which were called Feriæ or 
Feriati, that is, holy, or ſacred days; and in proceſs 
of time the days of other weeks came to be diſtin- 


guiſhed by the ſame appellation, for the two following 
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reaſons: 1. Becauſe every day ought to be holy in the 
eſtimation of a Chriſtian, 
holy to eccleſiaſtics, whofe time onght to be entirely 
devoted to religious worſhip.— The term wzea is 
ſometimes uſed to ſignify ſeven years, not only in the 
prophetical writings, bur likewiſe by profane authors; 
thus Varro, in his book inſcribed Hebdomades, in- 
forms, that he had then entered the 12th week of his 


years. 


The next diviſion of time ſuperior to weeks, is that 
of months. This appears to have been, if not cocval 
with the creation, at leaſt in uſe before the flood. As 
this diviſion is naturally pointed out by the revolution 
of the moon, the months of all nations were origi- 
nally lunar; until after ſome conſiderable advances 
had been made in ſcience, the revolutions of that Iu- 
minary were compared with the ſun, and thus the li- 
mits of the month fixed with greater accuracy. The 
diviſion of the year into 12 months, as being found- 
ed on the number of full revolutions of the moon in 


that time, has alſo been very general; though Sir John 


Chardin informs as, thar the Perſians divided the year 

into 24 months; and the Mexicans into 18 months of 

20 days each. The months generally contained 30 

days, or 29 and 30 days alternately ; though this rule 

was far from being without exception. The months 
2 


months by the Chaldæans. 


2. Becauſe all days are 


the civil inſtitutions of any nation or ſocicty. 


of the Latins conſiſted of 16, 18, 22, or 36 days; 
and Romulus gave his people a year of 10 months 
and 304 days. The Kamiſchadales divide the year 
into 10 months; reckoning the time proper for la- 


bour to be nine months, and the winter ſeaſon, when 


they are obliged to remain inactive, only as one 
month. ot 

It has been a very ancient cuſtom to give names to 
the different months of the year, though this appears 
to have been more modern than the depariure of the 
Iſraelites out of Egypt, as they would otherwiſe un- 
doubtedly have carried it with tem; but for a con- 
ſiderable time after their ſettlement in Canaan, they 
diſtinguiſhed the months only by the names of firſt, 
ſecond, Cc. After their return from the Babylo- 
nith captivity, they adopted the names given to the 
Other nations adopted 
various names, and arranged the months themſelves 
according to their fancy, From this laſt circumſtance 
ariſes the variety in the dates of the months; for as 


the year has bcen reckoned from different ſigns in the 


eeliptic, neither the number nor the quantity of months 
have been the ſame, and their Gtuation has likewiſe 
been altered by the intercalations neceſſary to be 
made. | 

Theſe intercalations became neceſſary on account 
of the excels of the ſolar above the lunar year; and 
the months compoſed of intercalary days are like- 


wile called emboliſiual. Theſe emboliſmal months are 
By the former, the ſolar and 


either natural or civil, 
lunar years are adjuſted to one another; and the lat- 
ler ariſes from the defect of the civil year itſelf, The 
ador of the Jews, which always conſiſts of 30 days, is 
an example of the natural emboliſmal month, | 
The Romans had a method of dividing their months 
into kalends, nones, and ides. The firſt was derived 
from an old word calo, “ to call“; becauſe, at ever 


new moon, one of the lower claſs of pricſts aſſembled - 
the people, and called over, or announced, as many days 


as intervened betwixt that and the nones, in order to 
notify the difference of times and the return of feſtivals, 


The ad, 3d, 4th, Sth, 6th, and 7th of March, May, 


July, and October, were the nones of theſe months; 


| bat in the other mouths were the 2d, 3d, 4th and 5th 


days only. Thus the 5th of January was its nones; 
the 4th was pridie nonarum ; the third, tertio nonarum, 
&c, The ides contained eight days in every month, 
and were nine days diſtant from the nones. 
15th day of the four months already mentioned was 
the ides of them; bur in the others the 13th was ac- 
counted as ſuch; the 12th was pridie iduum, and the 


11th fertio zduum, The ides were ſucceeded by the 


kalends; the 14th of January, for inſtance, being the 


roth kalend of February; the 15th was the 18th ka- 


lend; and ſoon till the 31ſt of January, which was 


pridie kalendarnum ; and February 1ſt was the kalends. 19 

Among the European nations the month is either Aſtronomi- 
aſtronomical or civil. The former are meaſured by cal and ei- 
the motion of the heavenly bodies; the civil conſiſts of vil months. 


a certain number of days ſpecified by the laws, or by 
The 


aſtronomical months, being for the moſt part regulated 
by the motions of the ſun and moon, are thus divided 
into ſolar and lunar, of which the former is ſometimes 
alſo called civil, The aſtronomical ſolar month is the 


ume 


Thus the 
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time which the fan takes np in paſſing through a ſign 
- of the echipric, 


The lunar month is periodical, ſy no- 
dical, ſidereal, and civil. The ſynodical lunar month 
is the time that paſſcs between any conjunction of the 
moon with the ſun and the conjunction following. It 
includes the motion of the ſun eaſtward during that 
time; ſo that a mean Junation conſiſts of 29d. 12h. 
44' 2'' 8921. The ſidereal lunar month is the time 
of the mean revolution of the moon with regard to the 
fixed ſtars, As the equinoctial points go aa werd 
about 4 in the ſpace of a lunar month, the moon mult, 
in conſequence of this retroceſſion, arrive at the equi- 
pox ſooner than at any fixed ſtar, and conſequently 
the mean ſidereal revolution muſt be longer than the 
mean periodical one; The latter conſiſts of 27d. 7h, 
43' 4'' 63409, The civil lunar month is compared 
trom the moon, to anſwer the ordinary purpoles of 
life; and as it would have been inconvenient, in the 
computation of lunar months, to have reckoned odd 
parts of days, they have been compoſed of 30 days, or 
of 29 and 30 alternately, as the nearcft round num- 
bers. When the month is reckoned from the firſt ap- 
pearance of the moon after her conjunction, it is call- 


ed the month of illumination. The Arabs, Turks, and 


other nuions, who uſe the era of the IIegira, follow 


cars. 


the latter, 


this method of computation, As twelve lunar months 
however, are 11 days leſs than a ſolar year, Julius 
Cxſir ordained that the month ſhould be reckoned 
from the courſe of the ſun, and not of the moon; and 
that they ſhould conſiſt of 30 and 31 days alternately, 
February only excepted, which was to conſiſt of 28 


days commonly, and of 29 in leap-years. 


The higheſt natnral diviſion of time is into years, 
At firſt, however, it is probable that the courſe of the 
ſin through the ecliptic would not be obſerved, but 


that all nations woz]d meaſure their time by the revo- 


lations of the moon. We are certain, at leaſt, that the 


Egyptian year conſiſted originally of a ſingle Junation ; | 


though at length it included two or three months, and 
was determined by the ſtated returns of the ſeaſons, 
As the eaftern nations, however, particularly the E- 
gyptians, Chaldeans, and Indians, applied themſelves 
in very early periods to aſtronomy, they found, by 


comparing the motions of the ſun and moon together, 


that one revolution of the former included nearly 12 of 
Hence a year of 12 lunations was formed, 
in every one of which were reckoned 3o days; and 


hence alſo the diviſion of the ecliptic into 360 degrees. 


The luniſolar year, conſiſting of 360 days, was in uſe 


long before any regular intercalations were made; 
and hiſtorians inform us, that the year of all ancient 


nations was luniſolar. Herodotus relates, that the 


Egyptians firſt divided the year into 12 parts by the 


aſſiſtance of the ſtars, and that every part conſiſted of 
30 days. The Thebans corrected this year by adding 
5 intercalary days to it. The old Chaldean year 
was alſo reformed by the Medes and Perſians; and 
ſome of the Chineſe miſſionaries have informed us, 


that the luniſolar year was alſo corrected in China: 


and that the ſolar year was aſcertained in that country 


to very conliderable exactneſs. The Latin year, before 


Numa's correction of it, conſiſted of 360 days, of 
which 304 were divided into ten months; to which 
were added two private months not mentioned in the 
Kalendar. 


3 


canicular cycle, 


The imperfection of this method of computing 
time is now very evident, The luniſolar year was 
about 55 days ſhorter than the true ſolar year, and as 
much longer than the lunar. Hence the months could 
not long correſpond with the ſeaſons, and even in fo 
ſhort a time as 34 years, the winter months wonld have 
changed places with thoſe of ſummer, 
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From this ra- Explana- 


pid variation, Mr Playfair takes notice that a paſſage tion of a 
in Herodotus, by which the learned have been cxcced- Paſſage in 


ingly puzzled, may reccive a ſatisfactory ſolution, viz, Herodotus. 


that“ iu the time of the ancient Egyptian kings 
the ſun had twice ariſen in the place where it had . 
merly ſer, and iwice ſet where it had ariſen.“ By 
this he ſuppoſes it is meant, © that the beginning of 


the year had twice gone through all the ſigns of the. 


ecliptic; and that the ſun had riſen and ſet twice in 
every day aud month of the year,” This, which ſome 


have taken for a proof of moſt extravagant antiquity, 
he further obſerves, might have happencd in 138 years 


only ; as in that period there would be a difference of 


nearly two years between the ſolar and lunar year, 


Such evident imperfections could not but produce a 
reformation every where; and accordingly we find 
that there was no nation which did not adopt the mc- 
thod of adding a few intercalary days at certain inter- 
vais, We arc ignorant, however, of the perſon who 
was the firſt inventor of this method. The Th: ban 
prieſts attributed the invention to Mercury or Theoth ; 
and it is certain that they were acquainted with the 


year of 365 days at a very carly period. The length | 


of the ſolar year was repreſented by the celebrated 
golden circle of Oſy mandyas of 365 cubits circumte- 
rence; and on every cubit of which was inſcribed a 
day of the year, together with the helaical riſings and 
ſettings of the ſtars, 


| | The monarch is ſuppoſed to 
have reigned in the 11th or 13th century before the 
Chriſtian era, : | 


The Egyptian ſolar year being almoſt fix hours Great k- 


ſtorter than the true one, this inaccuracy, in proceſs gyptian 

of time produced another revolution; for ſome circum- year, or ca- 
ſtances attending which ſerve to fix the date of the diſ- nicular cy- 
covery of the length of the year, and which from the dle. 

above deſcription of the golden circle, we may ſup poſe 


to have been made during the reign of Oſymandyas. 
The inundation of the Nite ce ee aer 
by the heliacal riſing of Sirius, to which the reformers 
of the Kalendar adjuſted the beginning of the year, ſup- 
poſing that it would have remained immoveable. In a 
number of years, however, it appeared that their ſuppo- 


ſitions in this were ill-founded. By reaſon of the ine-_ 


quality abovementioned, the heliacal riſings of Sirius 
pony advanced nearly at the rate of one day in 
our years; ſo that in 1461 years it completed a revo- 
lution, by ariſing on every ſucceeding day of the year, 


and returning io the point originally fxed ſor the be- 


ginning of the year, This period, equal to 1460 
Julian years, was termed the great Egyptian year, or 


From the accounts we have of the Of the 
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time that the canicular cycle was renewed, the time of time when 


its original commencement may be gathered with to- it com- 
menced, 


lerable certainty, This happened, according to Cen- 
ſorinus, in the 138th year of the Chriſtian æra. Rec- 
koning backward therefore from this time for I 460 
years, we come to the year B. C. 1322, when the ſun 
was in Cancer, about 14 or 15 days after the ſummer 


ſolſtice 


22 
Vncertain- 
ty of the 
time when 
the true 
ſolar year 

was diſco- 
vered. 


E NR LOS Y. 


ſollliee, which happened on July 5th, The Egyp- 
tians uſed no intercalation till the time of Auguſtus, 
when the corrected Julian year was received at Alex- 
andria by his order; but even this order was obeyed on- 
ly by the Greeks and Romans who reſided in that city; 
the ſuperſtitions natives refuſing to make any addition 
to the length of a year which had been ſo long eſta- 
bliſhed among them. | 
We are not informed at what preciſe period the 
true year was obſerved to conſiſt of nearly fix hours 
more than the 365 days. Though the prieſts of Thebes 
claim the merit of the diſcovery, Herodotus makes 


no mention of it; neither did Thales, who introduced 


the year of 365 days into Greece, ever uſe any inter- 
calation. Plato and Eudoxus are ſaid to have obtain- 
ed it as a ſecret from the Egyptians about 80 years 
after Herodotus, and to have carried it into Greece; 


which ſhowed, that the knowledge of this form of the 
year was at that time recent, and only known to a few 
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learned men. 

The year of the ancient Jews was luniſolar; and 
we are informed by tradition, that Abraham preſerved 
in his family, and tranſmitted to poſterity, the Chal- 
dean form of the year, conſiſting of 360 days; which 
remained the ſame without any correttion until the 
date of the era of Nahonaſſar. The ſolar year was 
adopted among them after their return from the Ba- 


byloniſh captivity; but when ſubjected to the ſueceſ- 
ſors of Alexander in Syria, they were obliged to admit 


the lunar year into their kalendar, In order to adjuſt 
this year to the courſe of the ſun, they added at cer- 
tain periods a month to Adar, formerly mentioned, 
and called it Ve Adar. They compoſed alſo a cycle 
of 19 years, in ſeven of which they inſerted the inter» 
calary month. This correction was intended to regi- 
late the months in ſach a manner, as to bring the 15th 
of Niſan to the equinoctial point; and likewiſe the 
courſes of the ſeaſons and feaſts in ſuch a manner, that 
the corn might be ripe at the paſſover as the law re- 
quired, : 8 

We ſhall not take vp the reader's time with any fur- 
ther account of the years made nfe of by different na- 
tions, all of which are reſolved at laſt into the luni- 
ſalar, it will be ſufficient io mention the improve- 


ments in the kalendar made by the twogrtat reformers 


of it, Julius Cæſar, and Pope Gregory III. The 
in{titation of the Roman year by Romulus has been al- 
ready taken notice of; but as this was evidently 
very imperfect, Numa, on his advancement to the 


throne, undertook to reform it. With a deben to make 
a complete lunar year of it, he added 50 days to the 


304 of Romulus; and from every one of his months, 
which conſiſted of 31 and 30 days, he borrowed one 


day. Of theſe additional days he compoſed two 


months; calling the one Januiry, and he other Fe- 


bruary. Various other correftions and adjuitments - 


were made; but when Jalius Cæſar obtained the ſove- 


reiguty of Rome, he tound that the months had con- 


ſiderably receded from the ſeaſons to wi:ich Numa had 


adjuſted them. To bring them forward to their places, 
he formed a year of 15 months, or 445 days; which, 
on account of its length, and the defign with which it 
was formed, has been called the y-ar of confuſion, Ii 
terminated on the firſt of January 45 B. C. and 


from this period the civil year and months were re- 


Yo L. IV. 


gulated by the courſe of the ſun, 
ma being ten days ſhorter than the ſolar year, two 


days were added by Julius to every one of the months. 


of January, Auguſt, and December; and one to A+ 
pril, June, September, and November. He ordained 
likewiſe, that an intercalary day ſhould be added every 
fourth year to the month of February, by reckoning 
the 24th day, or ſixth of the kalends of March, twice 
over. Hence this year was ſtyled biſſexti/e, and alſo 
leap. year, from its leaping a day more than a common 
year, 

The Julian year has been uſed by modern chronolo- 
gers, as being a meaſure of time extremely {imple and 
ſufficiently accurate. It is ſtill, however, ſomewhat 
imperfect; for as the true ſolar year,conſiſts of 365d. 
5h. 48” 457% „ it appears that in 131 years after the 
Julian correction, the ſun muſt have arrived one day 
too ſoon at the cquinoctial point. During Cæſar's 
reign the vernal equinox had been obſerved by Soſige- 


nes on the 25th of March; but by the time of the 


Nicene council it had gone backward to the 21ſt. 
The cauſe of the error was not then known; but in 


1582, when the equinox happened on the 11th of 
March it was thought proper io give the kalendar its 


laſt correction. Pope Gregory XIII. having invited 
to Rome a conliderable number of mathematicians and 


aſtronomers, employed ten years in the examination of 
their ſeveral formulz, and at laſt pave the preference io 


that of Aloſia and Antoninus Lelius, who were bro- 
thers, Ten days were now cut off in the month of 
October, and the 4th of that month was reckoned the 


15th, To prevent the ſeaſons from receding in time 


to come, he ordained that one day ſhould be added 
every fourth or biſlextile year as before; and that the 


1600th year of the Chriſtian era, and every fourth . 
century thereafter, ſhould be a biſſextile or leap year, 


One day therefore is 1o be intercalated in the years 
2000, 2400, 2800, &c. but in the other centuries, as 
I 700, 1800, 1900, 2100, &c, it is to be ſuppreſſed 
and theſe are to be reckoned as common years. Even 
this correction, however, is not abſojutely exact; but 


the error muſt be very inconliderable, and ſcarce a» . 


mounting to a day and à half in 5coo years. 


- * | * 

The commencement of the year has been deter- Com- 
mined by the date of ſome memorable event or occur- mencement 
rence, ſuch as the creation of the world, the univer- f che ycar. 


ſal deluge, a conjunction of planets, the incarnation of 


our Saviour, &c. and of courſe has been referred to 


different poinis in the ecliptic. The Chaldæan and 


the Egyptian years were dated from the autumnal . 
equinox, The eccleſiaſtical year of the Jews began in 


the ſpring ; but in civil affairs, they retained the epoch 
of the Egyptian year. The ancient Chineſe reckoned 


from the new moon neareſt to the middle of Aquarius; 


but, according to ſome recent accounts, the beginning 
of their year was transferred (B. C. 1740) to the new 
moon neareſt to the winter ſolſtice, 
the date of the Japaneſe year. Diemſchid, or Gem- 


ſchid, king of Perſia, obſerved, on the day of his pub- 
lic entry into Perſcpolis, that the ſun entered into 


Aries. In commemoration of this fortunate event and 


coincidence, he ordained the beginning of the year to 
be removed from the autumnal to the vernal equinox, 


This æpoch was denominated Newruz, viz. new-day ; 
and is ſtill celebrated with great pomp and feſtivity, 


(Sce 


The year of Na- 


This likewiſe is 


f | 
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CHRONOLOGY, 


(See Erocns), The ancient Swedith year commens 
ced at the winter ſolſticc, or rather at the time of the 
ſun's appearance in the horizon, aſter an abſence of 


about 40 days. The feaſt of this epoch was folemniſed 


on the 29th day after the ſolſlice. Some of the Gre» 
cian ſtates computed from the vernal, ſome ſrom the 
amumnal equinox, and others from the ſummer tropic, 
The ycar of Romulus commenced in March, and that 
of Numa in January, The Turks and Arabs date the 
year from the 16th of July and the American In- 
dians reckon from the mirſt appearance of the new 
moon of the vernal equinox, The church of Rome 
nas fixed new-ycar's-day on the Sanday that corre- 


ſponds with the full moon of the ſame ſcaſon. The 


Venctians, Florentines, and Piſans in Italy, aud the 
inhabitants of Treves in Germany, begin the year at 
the vernal equinox. The ancient clergy reckoned 


from the 25th of March; and this method was chſerv- 


26 
Of cycles. 


ed in Britain, umil the introduction of the new ſtyle 
(A. D. 1752); after which the year commenced on 
the 1ſt day of January. | 

Beſides the natural diviſions of time ariſing imme— 
diately ſrom the revolutions of the heavenly bodies, 
there are others formed from ſome of the leſs ob- 
vious conſequences of theſe revolitions, which are 
called cycles, from the Greek xvx>@., 4 circle, The 


molt remarkable of theſe are the following. 
1. The cycle of the ſun is a revolution of 23 years, 


in which time the days of the months return again to 
the ſame days of the Weck; the ſun's place to the ſame 
ſigns and degrees of the ecliptic on the ſame months 
aud days, ſo as not to differ one degree in 100 


years; and the leap-years begin the ſame courſe 


27 
Golden 


number, 


over again with reſpect to the days of the week 


on which the days of the months fall. The cycle of 
the moon, commonly called the golden number, is a re- 


volution of 19 years; in which time the conjunctions, 
oppoſitions, and other aſpects of the moon, are within 


an hour and a half of being the ſame as they were on 


the ſame days of the months 19 years before. The in- 
 diflion is à revolution of 15 years, uſed only by the 


| 23 
To find the 


Romans for indicating the times of certain payments 

made by the ſubjects to the republic: It was eſtabliſhed 

by Conſtantine, A. D. 312. | 
The year of our Saviour's birth, according to the 


year of any vulgar era, was the gth year of the ſolar cycle, the 


cycle. 


yok 

of the gol- 
den num- 

bers. 


figſt year of the lunar cycle; and the 312th year after 
his birth was the firſt year of the Roman indiction. 
Therefore, to find the year of the ſolar cycle, add 9 
to any given year of Chriſt, and divide the ſum by 28, 
the quotient is the number of cycles elapſed fince his 
birth, and the remainder is the cycle for the given year ; 


If nothing remains, the cycle is 28. To find the lunar 
cycle, add one to the given year of Chriſt, and divide 


the ſum by 19; the quotient is the number of . cycles 


clapſed in the interval, and the remainder is the cycle 


for the given year : If nothing remains, the cycle is 19. 
Laſtly, ſubtract 312 from the given year of Chritt, 


and divide the remainder by 15; and what remains af- 


ter this diviſion is the indiction for the given year: If 
nothing remains, the indiction is 15. 

Altheugh the above deficiency in the lunar circle of 
an hour and an half every 19 years be but ſmall, yet in 


3 


time it becomes ſo ſenſible as to make a whole natural 
day in 310 years. So that, although this cycle be of 
uſe, when the golden numbers are rightly placed againſt 
the days of the months in the kalendar, as in the Com- 
mon Prayer Books, for finding the days of the mean 
conjunctions or oppoſitions of the ſun and moon, and 
conſequently the time of Eaſter; it will only ſerve for 
310 years, old ſtile. For as the new and full moons an- 


ticipate a day in that time, he golden numbers ought 


to be placed one day earlier in the kalendar for the 
next 310 yezrs io come. Theſe numbers were rightly 
placed again the days of new moon in the kalendar, by 
the council of Nice, A. D. 325; but the amicipation, 
which has ben neglected ever ſinee, is now grown al- 
molt into 5 days: And therefore all the golden num- 
bers ought now to be placed five days higher in the ka- 
lendar for the old ſtile than they were at the time of the 
{aid council ; or 6 days lower for the new ſtyle, becauſe 
at preſent it differs 11 days from the old, 


3 

In the firſt of the following tables the golden numbers To fi 
under the months Rand againſt the days of new moon in golden 

the leſt-hand column, for the new ſtyle; adapted number. 


chicfly to the ſecond year aſter leap-year, as being the 
neareſt mean for all the four; and will ſerve till the 
year 1900. Therefore to find the day of new moon in 
any month of a given year till that time, look for the 
golden number of that year under the deſired month, 
and againſt it you have the day of new moon in the left 
hand column, Thus, ſuppoſe it were required to find 
the day of new moon in September 1739 ; the golden 
number for that year is 4, which I look for under De- 
cember, and right againſt it in the left-hand column you 
will find 17, which is the day of new moon in that 


month. VV. B. If all the golden numbers, except 17, 


and 6, were ſct one day lower in the table, it would 
ſerve from the beginning of the year 1900 till the end 


of the year 2199, The table at the end of this ſection 


ſhows the golden number for 3000 years after the birth 
of Chriſt, by looking for the even hundreds of any 
given year at the left-hand, and for the reſt to make 
up that year at the head of the table; and where the 
columns meet, you have the golden number (which is 
the ſame both in old and new ſtyle) for the given year. 
Thus, ſuppoſe the golden number was wanted for the 
year 1789; look for 1700 at the left-hand of the table, 
and for 89 at the topof it; then guiding your eye down- 
ward from 89 to over-againſt 1700, you will find 4, 


whech is the golden number for that year, 


But becauſe the lunar cycle of 19 years ſometimes 
includes five leap- years, and at other times only four, 
this table will ſometimes vary a day from the truth in 
leap-years after February, And it is impoſlible to have 
one more correct, unleſs we extend it to four times 19 


or 76 years; in which there are 19 leap-years without 


a remainder. But even then to have it of perpetual 
uſe, it muſt be adapted to the old ſtyle; becaule, in e- 
very centurial year not diviſible by 4, the regular courſe 
of leap-ycars is interrupted in the new, as will be the 
caſe in the year 1800. TED 


I 
2. The cycle of Eaſter, alſo called the Dionyſian period, Diogyſian 
is a revolution of 532 years, found by multiplying the period, ar 
ſolar cycle 23 by the lunar cycle 19. If the new moons cycle of 
did not anticipate upon this cycle, Eaſtcr-day would al- Eaſter. 


ways 
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Dominical 
letter. 


always be the Sunday next after the firſt fall moon 
which follows the 21{t of March. But, on account of 
the above aniicipation, to which no proper regard was 
had before the late altcration of the ſtyle, the eccleſi- 
aſtic Eaſter has ſeveral times been a week different 
from the true Eaſter within this laſt century: which 
inconvenience is now remedied by making the table, 
which uſed to find Eaſter for ever, in the Common 
Prayer Book, of no longer uſe than the lunar difference 
from the new (ſtyle will admit of. | 

The earlieſt Eaſter poſſible is the 22d of March, the 
lateſt the 25th of April. Within theſe limits are 35 
days, and the number belonging to each of them is call- 
ed the number of direction; becauſe thereby the time 
of Eaſter is found for any given year, | 


The firſt feven letters of the alphabet are common!y 


placed inthe annual almanacs, to ſhow on what days 


of the week the days of the months fall thronghout 
the year, And becauſe one of thoſe ſeven letters muſt 
neceſſarily ſtand againſt Sunday, it is printed in a ca- 
pital form, and called the dominzcal letter; the other 


ſix being inſerted in ſmall characters, to denote the o- 


ther ſix days of the week. Now, ſince a common Julian 


year contain 365 days, if this number be divided by 7 


(the number of days in a week) there will remain one 
day. If there had been no remainder, it is plain the 


year would conſtantly begin on the ſame day of the _ 


week : but ſince one remains, it is plain, that the year 
muſt begin and end on the ſame day of the week; and 


therefore the next year will begin ou the day following. 


Hence, when re begins on Sunday, A is the do- 
minical or Sunday letter for that year: Then, becauſe 
the next year begins on Monday, the Sunday will fall 


on the ſeventh day, to which is annexed the ſeventh let- 
ter G, which therefore will be the dominical letter for 


all that year: and as the third year will begin on Tueſ- 


day, the Sunday will be on the ſixth day; therefore F 


will be the Sunday letter for that year, 
evident, that the Sunday letters will go annually in a 
retrograde order, thus, G, F, E, D, C, B, A. And, 


in the courſe of ſeven years, if they were all common 


ones, the ſame days of the week and dominical letters 
would return to the ſame days of the months. But 


becauſe there are 366 days in a leap- year, if this num- 
ber be divided by 7, there will remain two days over 


and above the 52 weeks of which the year conſiſts. 
And therefore, if the leap-year begins on Sunday, it 
will end on Monday; and the next year will begin on 


Tueſday, the firſt Sunday whereof muſt fall on the ſixth 


of January, to which is annexed the letter F, and not 


G, as in common years, By this means, the leap-year 


Whence it is 


CHROMGU LL OGY 


returning every fourth year, the order of the domini- 


cal letter is interrupted ; and the ſerics cannot return to 
its firſt ſtate till after four times ſeven, or 28 years; 
and then the ſame days of the months return in ordcr 
to the ſame days of the week as before, 
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45 ABLE, ſhowing the Golden Number, (which is the fame both in the Old: 
aud New Stile), from the Chriſtian Era, to A. D. 46000. 


Years leſs than an hundred. 
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There is but one 


1 From the multiplication of the ſolar cycle of 28 cycles of the ſun, moon, and indiction for any given 
years into the lunar cycle of 19 years, and the Roman 

indiction of 15 years, ariſes the great Julian period, 
conſiſting of 7980 years, which had its beginning 764 and the quotients the numbers of cycles run ſince the 
years before Strauchius's ſuppoſed year of the creation beginning of the period. So in the above 4714th year 
(for no later could all the three cycles begin together), of the Julian period, the cycle of the ſun was 10, the 
and it is not yet completed: And therefore it includes cycle of the moon 2, and the cycle of the indiction 4 ; 
all other cycles, periods, and eras. 


year in the whole period that has the ſame numbers for nar 248, and the indiction 314. 
the three cycles of which it is made up: And there- was 
fore, if hiſtorians had remarked in their writings the till the year 527, when Dionyſus Exiguus, a Roman (,;q6 


_ cycles of each year, there had been no diſpute about abbot, fixed it to the end of the 4713th year of the birth whes 
the time of any action recorded by them. 


The Diony ſian or vulgar era of Chriſt's birth was 


year of this period, divide the given year by 28, 19, 
and 15; the three remainders will be the cycles ſought, 


the ſolar cycle having run through 168 courſes, the lu— 


The vulgar era of Chriſt's birth was never ſettled ,__ 5” 


| eee period, which was four years too late; for our ſettled. 
aviour was born before the death of Herod, who 


year of the about the end of the year of the Julian period 4713: ſought to kill him as ſoon as he heard of his birth. 
Julian pe- and conſequently the firſt year of his age, according to And, according to the teſtimony of Joſephus | B. xvii. 


riod, 


that account, was the 4714th year of the ſaid period, 


Therefore, if to the current year of Chriſt we add of Herod's laſt illneſs; which eclipſe appears by our 
4713, the ſum will be the year of the Julian period, 


So the year 1789 will be found to be the 6502d year lian period 4710, March 13th, at 3 hours paſt mid- 
of that period. Or, to find the year of the Julian 


period anſwering to any given year before the firſt year been born ſome months before Herod's death, ſince in 
of Chriſt, ſubtract the number of that given year from 


4471, and the remainder will be the year of the Julian in which we can fix the true era of his birth is about 


Thus, the year 585 before the firſt year of the end of the 470gth year of the Julian period, 
Chriſt) which was the 584th before his birth) was the 


4129th year of the ſaid period. Laſtly, to find the which aſtronomers begin their computations, fo there pocks. 


ch. 8.), there was an eclipſe of the moon in the time 
aſtronomical tables to have been in the year of the Ju- 
night, at Jeruſalem. Now, as our Saviour muſt have 


the interval he was carried into Egypt, the Jateſt time 


3 36 
As there are certain fixed points in the heavens from Eras or E- 


arc 


of the Creation, the Greek Olympiads, the buildin 


CHAD 8 


ate certain points of time from which hiſtorians begin 
to reckon ; and theſe points or roots of time are called 
eras or epochs, The moſt remarkable cras are, thoſe 


of Rome, the era or Nabonaſſar, the death of Alex- 
ander, the birth of Chriſt, the Arabian Hegira, and 
the Pertian Jeſdegird: All which, together with ſe⸗ 


veral others of leſs note, have their beginnings fixed 


37 
Hiſtoric 


chronology 


_Irne, 


38 


Of eclipſes 


of the ſun 
and moon 


by chronologers to the years of the Julian period, 
to the age of the world at thoſe times, and to the years 
before and after the year of Chriſt's birth, 


Having thus treated, as fully as our limits will ad- 


mit, of the various diviſions of time, we muſt now con- 
ſider the ſecond part of chronology, viz. that which 
more immediately relates io hiſtory, and which has 
already been obſerved to have the four following foun- 
dations; 1. Aſtronomical obſcryations, partecular- 
ly of eclipſes. 2. The teſtimonies of credible au- 
thors. 3. Epochs in hiſtory univerſally allowed to be 
4. Ancient medals, coins, monuments, and in- 
ſcriptions, We ſhall conſider theſe four principal 
parts in the order they here ſtand, 


J. 


IT is with great reaſon that the eclipſes of the ſun 
and moon, and the aſpects of the other planets, have 
been called public and celeſtial characters of the times, 
as their calculations afford chronologers infallible proofs 
of the preciſe epochs in which a great numher of the 
moſt ſignal events in hiſtory have occurred. So that 


in chronological matters we cannot make any great 


progreſs, if we are ignorant of the uſe of aſtronomic 


tables, and the calculation of eclipſes. The ancients 
regarded the latter as prognoſtics of the fall of em- 


pires, of the loſs of battles, of the death of monarchs, 
Cc. Andit is to this ſuperſtition, to this wretched 


ignorance, that we happily owe the vaſt labour that 
hiſtorians have taken to record ſo great a number of 
them. The moſt able chronologers have collected 
them with (till greater labour. Calviſius, for example, 
founds his chronology on 144 eclipſes of the ſun, and 


127 of the moon, that he ſays he had calculated. The 


grand conjunction of the two ſuperior planets, Saturn 


and Jupiter, which, according to Kepler, occurs once 
in 800 years in the ſame point of the zodiac, and which 
has happened only eight times ſince the creation (the 
laſt time in the month of December (1903), may alſo 
furniſh chronology with inconteſtable proofs, The 


Tame may be ſaid of the tranſit of Venus over the ſun, 


and modern. 
that the period or era of the Jews commences with 


which has been obſerved in our days, and all the other 
uncommon poſitions of the planets. But among theſe 
celeſtial and natural characters of times, there are alſo 
ſome that are named ci or artificial, and which, 
nevertheleſs, depend on aſtronomic calculation. 


Such are the ſolar and lunar cycles; the Roman 
indiction; the feaſt of Eaſter ; the biſſextile year; the - 
Jubilees ; the ſabbatic years; the combats and Olym- 


pic games of the Greeks; and hegira of the Maho- 
metans, &c. And to theſe may be added the periods, 
eras, epochs, and years of different nations, ancient 
We {hall only remark on this occaſion, 


the creation of the world ; that of the ancient Romans 


with the foundation of the city of Rome; that of the 
Grecks at the eſtabliſimient of the Olympic games; 
that of Nebuchadnezzar, With the advancement of 


g the firſt king of Babylon to the throne ; the Yezde- 


gerdic years, with the laſt king of the Perſians of 
that name ; the hegira of the Turks with the flight 
of Mahomet from Mecca to Medina, &c, The year 
of the birth of Chriſt was the 4713th year of the 
Julian period, according to the common method of 
reckoning. Aſtronomical chronology teaches us tv 
calculate the preciſe year of the Julian period in which 
cach of theſe epochs happened, 


II. 


5 ; | $0 39 
Tk teſtimony of authors is the ſecond principal Of the teſ. 


757 


part of hiſtoric chronology. Though no man what- timony of 


be making a very unjuſt judgment of mankind, to 
treat them all as dupes or impoltors; and it would be 


an injury offered to public integrity, were we to doubt 


the veracity of authors univerſally eſteemed, and of 
facts that are in themſelves right worthy of belief. It 


would be even a kind of infatuation to doubt that 


there have been ſuch cities as Athens, Sparta, Rome, 
Carthage, Cc. or that Xerxes reigned in Perſia, and 
Auguſtus in Rome: whether Hannibal ever was in Ita- 
ly; or that the emperor Conſtantine built Conſtantino- 
ple, Cc. 
ſpectable hiſtorians will not admit any doubt of theſe 
matters. When an hiſtorian is allowed to be com- 


pletely able to judge of an event, and to have no in- 


tent of deceiving by his relation, his teſtimony is irre- 
cuſable. 


lowing rules, as they are founded in reaſon. 
1. We ought to pay a particular regard to the 


teſtimonies of thoſe who wrote at the ſame time the 


events happened, and that have not been contradicted 


by any cotemporary author of known authority. Who 


can doubt, for example, of the truth of the facts re- 
lated by admiral Anſon, in the hiſtory of his voyage 
round the world? The admiral ſaw all the facts there 
mentioned with his own eyes, and publiſhed his book 
when two hundred companions of his voyage were 
ſtill living in London, and could have contradicted 


him immediately, if he had given any falſe or exag- 


gerated relations. 


2. After the cotemporary authors, we ſhould pive 


more credit to thoſe who lived near the time the events 
happened, than thoſe who lived at a diſtance, | 
3. Thoſe doubtful hiſtories, which are related by 
authors that are but little known, can have no weightif 
they are at variance with reaſon, or eſtabliſhed tradition. 
4. We mnſt diſtruſt the truth of a hiſtory that is re- 
lated by modern authors, when they do not agree 2- 
mong themſelves in ſeveral circumſtances, nor with 
ancient hiſtorians, Who are to be regarded as original 
ſources, We ſhould eſpecially doubt the truth of thoſe 
brilliant portraits, that are drawn at pleaſure by ſuch 
as never knew the perſons they are intended for, and 
even made ſeveral centuries after their deceaſe. 
The moſt pure and moſt fruitful ſource of ancient 
| hiſtory 


The unanimous teſtimony of the moſt re- 


Bat to avoid the danger of adopting error 5 
for truth, and to be ſatisfied of a fact that appears 
doubtful in hiſtory, we may make uſe of the ſour fol- 


ever has a right to pretend to infallibility, or to authors. 
be regarded as a ſacred oracle, it would, however, 
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in fact, be no doubt. 


N Yo». 
Aitor / is doubtlcts to be found in the Holy Bible, Let 


. us here for a moment ceaſe to regard it as divine, and 


let us preſume to conſider it as a common hiltory. 
Now, when weregard the writers of the books of the 
Old Teftament, and conſider them ſometimes as au- 
thors, ſometimes as ocular witneſſes, and ſometimes 
as reſpectable hiſtorians ; whether we reflect on the 
ſimplicity of the narration, and the air of truth that 
is there conſtantly viſible ; or, when we conſider the 
care that the people, the governments, and the 
Icarned men of all ages, have taken to preſerve the 
true text of the Bible; or that we have regard to the 
happy conformity of the chronology of the holy ſcrip- 
tires with that of profane hiſtory ; or, if we obſerve 
the admirable harmony that is between theſe books 


and the moſt reſpectable hiſtorians, as Joſephus and 


others: and laſtly, when we conſider that the books 
of the holy ſcripture furniſh us alone with an accurate 
hiſtory of the world from the creation, through the 
line of patriarchs, kings, judges, and princes of the 
Hebrews; and that we may, by its aid, form an al- 
moſt intire ſeries of events down to the birth of 
Chriſt, or the time of Auguſtus, which comprehends a 
ſyice of about 4000 years, ſome ſmall interruptions 
excepted, and which are caſily ſupplied by profane 
hiſtory: when all theſe refiections are juitly made, 
we muſt conſtantly allow that the ſcriptures form 
a book which merits the firſt rank among all the 
ſources of ancient hiſlory, 
this book contains contradictions ; but the molt able 
interpreters have reconciled theſe ſceming contradic- 
tions, It has been ſaid, that the chronology of the 
Hebrew text and the Vulgate do not agree with the 


chronology of the verſion of the Septuagint ; but the 
ſoundeſt critics have ſhown that they may be made to 


agree. It has been obſerved, moreover, that the 
ſcriptures abound with miracles and prodigies; but 
they are miracles that have really happened : and 
what ancient hiſtory is there that is not filled with 


miracles, and other marvellous events? And do we for 


that reje& their authority? Cannot the true God be 
ſuppoſed to have performed thoſe miracles which 
Pagan hiſtorians have attributed to their falſe divini— 
tics? Muſt we pay no regard to the writings of 
Livy, becauſe his hiſtory contains many fabulous re- 
lations ? 


III. 
THz ache form the third principal part of chro- 


"nology. Theſe are thoſe fixed points in hiſtory that 


have never been conteſted, and of which there can, 
Chronologers fix on the events 
that are to ſerve as epochs, in a manner quite arbi- 


trary ; but this is of little conſequence, provided the 


dates of theſe epochs agree, and that there is no con- 
tradiction in the facts themſelves. 
to treat expreſsly on hiſtory, we ſhall mention, in our 
progreſs, all the principal epochs, 


IV, 


1 „ . . f 
Mecdals,&c. MEDArs, monuments, and inſcriptions, form the 


fourth and laſt principal part of chronology. It is 
ſcarce more than 150 years ſince cloſe application has 
been made tothe ſtudy of theſe ; and we owe to the 
celebrated Spanhejm the greateſt obligations, for the 


It has been objected, that 


When we come. 
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progreſs that is made in this method: his cxcel- 
ent work, De preſtantia et uſu numiſmatuin anti- 
querum, has ſhown the great advantages of it; and 
It is evident that theſe monuments are the moſt au- 
thentic witnefles that can be produced. It is by the 
aid of medals that M. Vailant has compoſed his judi- 
cious hiſtory of the Kings of Syria, from ihe time of 
Alexander the Great to that of Pompey : they have 
been, moreover, of the greateſt ſervice in elucidating 
a ancient hiſtory, eſpecially that of the Romans; and 
even ſometimes that of the middle age. Their uſe is 
more fully ſpoken of in the article MEpats, What 
we here ſay of medals, is to be underſtood equally, in 
its full force, of ancient inſcriptions, and of all other 
authentic monuments that have come down to us, 
Every reader, endowed with a juſt diſcernment 
will readily allow that theſe four parts of chronology 
aflord clear lights, and are excellent guides to con- 
duct us through the thick darkneſs of antiquity. That 
impartiality, however, which directs us to give a 
faithful relation of that which is true and falſe, of the 
ceriainty and uncertainty of all the ſciences, obliges 
us here freely to confeſs, that theſe guides are not in- 
fallible, nor the proofs that they afford mathematical 
demonttrations, In fact, with regard to hiſtory in 
general, and ancient hiſtory in particular, ſomething 


muſt be always left to conjecture and hiſtoric faith. It 


would be an offence apainſt common probity, were 
we to ſuffer ourſelves to paſs over in lilence thoſe 
objections which authors of the greateſt reputation 
have made againſt the certainty of chronology. We 
ſhall extract them from their own works; and we 
hope that their is no mapiſtrate, theologian, or pub- 
lic profeſſor in Europe, who would be mean enough 
to accuſe us of a crime, for not unworthily diſguiſing 
the truth, I N EE, 
I. The prodigious difference there is between the 
Septuagint Bible and the Vulgate, in point of chrono— 
logy, occaſions an embarraſſment, which is the more 
difficult to avoid as we cannot politively ſay on which 
ſide the error lies, The Greek Bible counts, for ex- 
ample, from the creation of the world to the birth of 
Abraham, 1500 years more than the Hebrew and La- 
tin Bibles, &c. 2. How difficult 1s it to aſcertain the 
years of the judges of the Jewiſh nation, in the Bible ? 
What darkneſs is ſpread over the ſucceſſion of the 
kings of Judah and Iſrael? The calculation of time is 
there ſo inaccurate, that the ſcripture never marks if 
they are current or complete years. For we cannot 
ſuppoſe that a patriarch, judge, or king, lived ex- 
actly 60, go, 100, or 969 years, without any odd 
months or days. 3. The different names that the 
Aſſyrians, Egyptains, Perſians and Greeks, have gi- 
ven to the ſame prince, have contributed not a little 
to embarraſs all ancient chronology, 'Three or four 
princes have borne the name of Aſſuerus, though they 
had alſo other names. If we did not know that Na- 
bucodonoſor, Nabucodroſor, and Nabucolaſſar, were 


the ſame name, or the name of the ſame man, we 


ſhould ſcarcely believe it, Sargon is Senacherib ; 
Ozias is Azarias; Sedecias is Mathanias; Joachas ia 
alſo called Sellum; Aſaraddon, which is pronounced 
indifferently Eſarhaddon and Aſarhaddon, is called 
Aſenaphar by the Cuthzans ; and by an oddity of which 
we do not know the origin, Sardanapalus is called 


by 
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by the Greeks Tenos Concoleros, 4, There remain 
tous bat few monuments of the firſt monarchs of the 
world, Numberleſs books have been loſt, and thoſe 
which have came down to us are mutilated or altered 
by tranſcribers, The Greeks began to write very 
late. Herodotus, their firſt hiſtorian, was of a credu- 
lous diſpoſition, and believed all the fables that were 
related by the Egyptain prieſts, The Greeks were 
in general vain, partial, and held no nation in eſteem 
but their own, The Romans were ſtill more infatu- 
ated with notions of their own merit and grandeur, 
their hiſtorians were altogether as unjuſt as was their 
| ſcnate, toward other nations that were frequently far 
more reſpectable, 5. The eras, the years, the periods 
and epochs, were not the ſame in each nation; and 
they, moreover, began at different ſeaſons of the year. 
All this has thrown ſo much obſcurity over chronolo- 


gy, that it appears to be beyond all human capacity | 


totally to diſperſe it. 5 

Chriſtianity itſelf had ſubſiſted near 1200 years, 
before they knew preciſely how many years had 
paſſed ſince the birth of our Saviour. They ſaw 
clearly that the vulgar era was defective, but it was 
a long time before they coald comprehend that it re- 
quired four whole years to make up the true period. 
Abbe Denis the Little, who in the year 572 was 
the firſt among the Chriſtians to form the era of that 
grand epoch, and to count the years from that time, 
in order to make their chronology altogether Chri- 
ſtian, erred in bis calculation, and led all Europe into 
his error. They count 132 contrary opinions of diffe- 
rent authors concerning the year in which the Meſſiah 
appeared on the earth. M. Vallemont names 64 of 
them, and all celebrated writers. Among all theſe 
authors, however, there is none that reckon more 
than 7000, nor leſs than 3700 years. But even this 
difference is enormous. The moſt moderate fix the 
birth of Chriſt in the 4oooth year of the world, The 
reaſons, however, on which they found their opinion, 
appear to be ſufficiently arbitrary. | 

Be theſe matters, however, as they may, the 
wiſdom of Providence has ſo diſpoſed all things, 
that there remain ſufficient lights to enable us nearly 
to connect the ſeries of events : for in the firſt 3000 
years of the world, where profane hiſtory is defec- 
tive we have the chronology of the Bible to direct 
vs ; and after that period, where we find more obſcu- 
rity in the chronology of the holy ſcriptures, we have, 
on the other hand, greater lights from profane au- 
thors, It is at this period that begins the time which 
Varro calls hifloric ; as, fince the time of the Olym- 
piads, the trath of ſuch events as have happened 
ſhines clear in hiſtory, Chronology, therefore, draws 


its principal lights from hiſtory ; and in return, ſerves 


itas a guide, Referring the reader, therefore, to 


the article HisToORY, and the Chart thereto annexed, 


we ſhall conclude the preſent article with 


A CHRONOLOGICAL TABLE of Remarkable Events, 
Diſcoveries, and Invcntions, from the Creation to 
the Year 1789. | | 

Bef. Chriſt, | 


4003 Tus creation of the world; and Adam and Eve 


4007 The birth of Cain, the firſt who was born of a 
woman. 


55 

3017 Enoch, for his picty, is tranflated to heaven, 

2352 The old world is deſtroy ed by a deluge which 
ccntinned 37 days, | 

2247 The tower of Babel is built about this time by 
Noah's poſterity; upon which God miraculouſly 
confounds their language, and thus diſperſes 
them into different nations, 

2237 About this time, Noah is, with great probability, 
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ſuppoſed to have parted from his rebellious | 


offspring, and to have led a colony of ſome of 
the more tractable into the eaſt, and there cither 
he, or one of his ſucceſſors to have founded the 
ancient Chineſe monarchy, 


2234 The ccleſtial obſervations are begun at Babylon, 
the city which firſt gave birth to learning and 


the ſciences. 


2188 Miſraim, the ſon of Ham, ſounds the kingdom 


of Egypt, which laſted 1663 years, down to 
the conqueſt of Cambyſes, in 525 before Chriſt, 

2c59 Ninus, the ſon of Belus, founds the kingdom of 
Aſſy ria, which laſted above 1000 years, and 
out of its ruins were formed the Aflyrians of 
Babylon, thoſe of Nineveh, and the kingdom 
of the Medes. 


1985 The covenant of God made with Abram, when 


he leaves Haran to go into Canaan, which be- 


| gin, che 430 years of ſojourning. 

1961 The cities of Sodom and Gomorra are deſtroyed 
for their wickedneſs by fire from heaven. 

1356 The kingdom of Argos, in Greece, begins un- 
ger Indenhds; | | 

1822 Memnon, the Egyptain, invents the letters. 

1715 Prometheus firſt ſtruck fire from flints. 

1635 Joſeph dies in Egypt. 


1574 Aaron born in Epypt; 1490, appointed by God 


firſt high-pricſt of the Iſraclites. 
1571 Moſes, brother to Aaron, born in Egypt, and 
adopted by Pharaoh's daghter, who educates 
him in all the learning of the Egyptains. 


15 56 Cecrops brings a colony of Saites from Egypt 


into Attica, and begins the Kingdom of Athens 
in Greece, | 


1555 Moles performs a number of miracles in Egypt; 


and departs from that kingdom, together with 
600,000 Iſraclites, beſides children, which com- 
pleted the 430 years of ſyjourning. They mi- 


raculouſly paſs through the Red Sea, and 


come to the deſart of Sinai, where Moſes re- 


ceives from God, and delivers to the people, 
the Ten Commandments, and the other laws, 
and ſets up the tabernacle, and in it the ark of 
the covenant, 5 | 


1546 Scamander comes from Crete into Phrygia, and 


begins the kingdom of Troy. 
1515 The Iſraelites, after ſojonrning in the wilder- 
neſs forty years, are led under Joſhua into the 


land of Canaan, where they tix themſelves, 


after having ſubdued the natives ; and the pe- 
riod of the ſabbatical year commences, 

1503 The deluge of Deucalion, 17 

1496 The council of Amphictyons eſtabliſned at Ther- 
mopylæ. 55 

1493 Cadmus carried the Phenician letters into Greece 
and built the citadel of Thebes. 

1490 Sparta built by Lacedemon. 
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1495 The firſt ſuip that appeared in Greece was 
brought from Egypt by Danaus, who arrived 

at Rhodes, Fo. 
daughters, 

1480 Troy built by Dardanus. 

1452 The Pentateuch, or five firſt books of Moſes, 
are written in the land of Moab, where he died 
the year following, aged 110. 

1406 Iron is found in Greece, ſrom the accidental 
burning of the woods. 

1344 The kingdom of Mycenz begins. 

1326 The Iſthmian games inſtituted at Corinth, 

1325 The Egyptian canicular year began July 20th, 


1307 The Olympic games inſtituted by Pelops. 


200 The Lupercalia inſtituted, 
1294 The firſt colony eame from Italy into Sicily. 
1264 Tic ſecond colony came from Italy into Sicily, 
1252 The city of Tyre built, 


1243 A colony of Arcadians conducted by . 


into Haly. 
1233 Carthage ſounded by the Tyrians. 
1225 The Arpgonautic expedition, 


1204 The rape of Helen by Paris, which gave riſe to 


the Trojan war, ending with the deſtruction of 
the city in 1184. 
1176 Salamis in Cyprus built by Tcucer, 
1152 Aſcanius builds Alba Longa. 
1130 The kingdom of Sicyon ended. 
1124 Thebes built by the Bocotians, 


1115 The mariner's compaſs known in China, 


1008 The Temple is ſolemnly dedicated by wan 


1104 The expedition of the Heraclidz into Pelopon-, 
neſus; the migration of the Dorians thither; 


and the end of the kingdom of Mycenæ. 


1102 The kingdom of Sparta commenced, 


1070 The kingdom of Athens ended, 
1051 David beſieged and took Jeruſalem, 
1044 Migration of the Ionian colonies. 


996 Solomon prepared a fleet on the Red Sea to 
| ſend ro Ophir. 
986 Samos and Utica in Africa built. 
979 The kingdom of Iſrael divided, 
974 Jes. taken and plundered by Shiſhak king 
of E 
911 The — 9 Elijah flouriſhed, 
3894 Money firſt made of gold and ſilver at Argos. 
884 Olympic games reſtored by Iphitus and Ly- 
curgus. 
373 The art of ſculpture in marble found out, 
869 Scales and meaſures invented by Phidon. 
364 The city of Carthage, in Africa, enlirged by 
qucen Dido. 
821 Ninevch taken by Arbaces. 
814 The kingdom of Macedon begins. 
801 The city of Capua in Compania built. 
799 The kingdom of Lydia began. 
736 The ſhips called Triremes invented by the Co- 
rinthians. 
779 The race of kings in Corinth ended, 
776 The era of the Olympiads began. 
760 The Ephori eſtabliſhed at Sparta, 
758 Syracuſe bailt by Archias of Corinth. 
754 The government of Athens changed, 
753 Era of the building of Rome in Italy by Ro- 
malus, firſt 6 king of the Romans, 


rought with him his fifty 


670 


747 The era of Nabonaſſar commenced on the 26th 
of February ; the firſt day of Thoth, 

746 The government of Corinth changed into a re- 
public, 

743 The firſt war between the Meſſenians and Spar- 
tans. 

724 Mycenæ reduced by the Spartans. 

723 A colony of the Meſlenians ſettled at Rhegium 
in Italy. 

720 Samaria taken, after three ycars ſicge, and the 

Kingdom of Iſreal finiſhed by Salmanazer king 
of Aſſy ria, who carries the ten tribes into cap- 
tivity, 
The 6rit eclipſe of the moon on record, 
713 Gcla in Sicily built, 
703 Corcyra, now Corfu, 
thians, 

Ecbatan in Media built by Deioces. 

The ſecond Meſſenian war under Ariſtomenes. 

Byzantium (now Conſtantinople ) built 15 a co- 

lony of Athenians, 
The city of Alba deſtroyed, 
Cyrene in Africa founded. 


702 
635 


666 
643 
034 
raiſe the ſiege by an incurſion of the Scythi- 
ans, Who remained maſters of Aſia for 28 
years. 

Draco publiſhed his inhuman laws at Athens: 

Pharaoh Necho attempted to make a canal 

from the Nile to the Red Sca, but was not 
able to accompliſh it, 

607 By order of the ſame monarch, ſome Phenicians 
failed from the Red Sea round Africa, and re- 
turned by the Mediterranean. 

606 The firit captivity of the Jews by Nebuchad- 
nezzar, Nineveh deſtroyed by Cyaxarcs. 


624 
610 


Cyaxares beſieges Nineveh, but is obliged ts 
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ſounder of the Corin- 


600 Thales, of Miletus, travels into Egypt, conſults. 


the prieſts of Memphis, acquires the knowledge 
of geometry, aſtronomy, and philoſophy ; re- 
turns to Greece, calculates eclipſes, gives ge- 
neral notions. of the univerſe, and maintains 
that an only Supreme Intelligence regulates 
all its motions, 

Maps, globes, and the Ggns of the zodiac, in- 
vented by Anaximander, the ſcholar of Thalcs, 


598 Jehoiakin, king of Judah, is carried away cap- 


tive, by Nebuchadnezzar, to Babylon. 
594 Solon made Archon at Athens. 


591 The Pythian games inſtituted in Greece, be 


tragedy firſt acted, 

588 The firſt irruption of the Gauls into Italy, 

586 The city of Jeruſalem taken, after a ſiege of 
18 months, 

582 The laſt captivity of the Jews by Nebuchad. 
nezzar, 

531 The Iſthmian games reſtored. 

580 Money firſt coined at Rome. 


571 Tyre taken by Nebuchadnezzar after a ſiege of : 


13 years, 
566 The firſt cenſus at Rome, when the number of 
citizens was found to be 84,000, 
562 The firſt comedy at Athens acted upon a move- 
able ſcaffold, 
559 Cyrus the firſt king of Perſia, 
538 The en of Babylon finiſted ; that city be. 


ing 


Pefore 
Chriſt. 


——— $534 The foundation of the temp 
525 Learning is greatly encouraged at Athens, and 


449 The Decemvirs baniſhed. 3 
445 Military tribuncs, with conſular power, created 
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ing taken by Cyrus, who, in $536, gives an 
edict for the return of the 2 


e laid by the Jews. 


a public library firſt founded. 

520 The ſecond edict to rebuild Jeruſalem, 

515 The ſecond temple at Jeruſalem is finiſhed un- 
der Darius. © | 

510 Hippias baniſhed from Athens, 

509 Tarquin, the ſeventh and laſt King of the Ro- 
mans, is expelled, and Rome is governed by 
two conſuls, and other republican magiſtrates, 


till the battle of Pharſalia, being a ſpace of 


461 years. 
508 The firſt alliance between the Romans and Car- 
thaginians. | | 
507 The ſecond cenſus at Rome, 130,000 citizens, 
504 Sardis taken and burnt by the Athenians, which 
gave occaſion to the Perſian invaſion of Greece. 
493 The firſt dictator appointed at Rome. 


497 The Saturnalia inſtituted at Rome. 


The number of citizens 150, 700, 
493 Tribnnes created at Rome; or, in 488. 
490 The battle of Marathon, September 28th. 


486 Aſchylas, the Greek poet, firſt gains the prize 


of tragedy, 
433 Queſtors created at Rome, 


431 Xerxes, king of Perſia, begins his expedion 


againſt Grcece. 


480 The defence of Thermopylæ by Leonidas, and 


the gente of at Salamis. 
476 The number of Roman citizens reduced to 
103,000 | 


469 The third Meſſenian war, 


466 The number of Roman citizens increaſed to 
124, 214. 


458 Ezra is ſent from Babylon to Jeruſalem, with 


the captive ee and the veſſels of gold and 
ſilver, &c. being ſeventy weeks of years, or 
400 years before the crucifixion of our Saviour. 


456 The Ludi Seculares firſt celebrated at Rome. 


454 The Romans ſend to Athens for Solon's laws. 
451 The Decemvirs created at Rome, and the Jaws 
of the twelve tables compiled and ratified, 


at Rome, | 


443 Cenſors created at Rome. 

441 The battcring Ram invented by Artemones. 
432 The Metonic cycle began July th. 

481 The Peloponneſian war 


egan, and laſted 27 
years, COS 
430 The hiſtory of the O1d Teſtament finiſhes about 
this time. 
A plague over the known world. 
Malachi the laſt of the prophets, 
405 The Athenians entirely defeated by Lyſander, 
which occaſions the loſs of the city, and ruin 
of the Athenian power. 


40 The retreat of the 10,000 Greeks under Xeno- 


phon. The 30 tyrants expelled from Athens, 
and democratic government reſtored, 
400 Socrates, the founder, of moral philoſophy among 
the Greeks, believes the immortality of the 


ſoul, a ſtate of rewards and puniſhments ; for 


Vor. Iv, | — 


which, and other ſublime doftrines, he js put 
to death by the Athenians, who ſoon after re- 
2 and erect to his memory a ſtatue of 
raſs. b | 
399 The feaſt of Led iſterniuam inſtituted. Catapul- 
tæ invented by Diony ſius. 
394 The Corinthian war begun. 
390 Rome burnt by the Gauls. 
387 The peace of Antaleidas between the Greeks 
and Perſians, 
The number of Roman citizens amounted 10 
152,583. 
334 Dionyſius begins the Punic war. 
379 The Bcetian war commences, 
377 A general conſpiracy of the Greek ſtates againſt 
the Lacedemonians. | 
373 A great earthquake in Peloponneſus. | 
371 The Lacedemonians defeated by Epaminondas 
. | 
367 Prætors eſtabliſhed in Rome. 
paſſed. Sy 
363 Epaminondas killed at the battle of Mantinea. 
359 The obliquity of the ecliptic obſerved to be 230 
„ | 
358 Tie Social war began. | 
357 Dionyſus expelled from Syracuſe. 
A tranſit of the moon over Mars obſerved, 
356 The ſacred war begun in Greece. 
Birth of Alexander the Great. 


The Licinian law 


343 Dionyſius II. expelled from Syracuſe. 


Commencement of the Syracuſian era. 
338 Philip of Macedon gains the battle of Chzxronza, 
and thus attains to the Sovercignty of Greece. 


335 Thebes taken and raſed by Alexander the 


Great, 3 
334 The Perſians deſeated at Granicus, May aad. 


333 They are again defeated at Iſſus in Cilicia, 


October. | 
332 Alexander takes Tyre and marches to Jeruſalem. 
331 Alexandria built. EE 
Darius entirely defeated at Arbela. 


330 Alcxander takes Babylon, and the principal cities 
of the Perſian Empire. | 


The Calippic period commences. 


328 Alexander paſſes Mount Caucaſus, and marches 


into India. 


ſeveral citics, 

326 The famous ſedition of Corcyra, 

324 His family exterminated, and his dominijons 
parted by his officers, 

223 Alexander the Great dies at Babylon. 


315 Rhodes almoſt deſtroyed by an inundation. 
311 The Appian way, aqueducts, &c, conſtructed 


at Rome. | 

308 The cities of Greece recovered their libertics for 
a ſhort time. TOR, We 

207 Antioch, Selencia, Laodicca, and other citics, 
ſounded by Selcucus. : 


301 Antigonus defeated and killed at Tpſus, 


299 The firſt barbers came from Sicily to Rome, 
294 The number of effective men in Rome amounts 
to 270,000. | 


293 The firſt ſun-djal erected at Rome by Papirius 


Curſor, 


5 


225 


327 He defeats Porus, an Indian prince, and ſounds 


01 


Before 
Chriſt, 
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Beſore 
Chriſt. 


280 Pyrrhus invades Italy. 


© 4 R ON of 


285 Dionylius, of Alexandria, began his aſtronomical 
era on Monday June 26, being the firſt who 
found the exact ſolar year to conſiſt of 365 
days 5 hours and 49 minutes. 

The watch tower of Pharos at Alexandria built, 

Prolemy Philadelphus, King of Egypt, employs 
72 interpreters to tranſlate the Old Teſtament 
into the Greek languages, which is called the 
Septuagint, 


234 The foundations of the Achæan republic laid. 
233 The college aud library founded at Alcxan- 


dria. 

282 The Tarentine war begins. 

279 A cenſus at Rome, The number of citizens 
278,222. 

269 The firſt coining of ſilver at Rome. 

265 The number of Roman citizens augmented to 
292,224. 

264 The firſt Punic war begins, and continues 23 
years, The Chronology of the Arundelian 
marbles compoſed, 


262 A tranſit of Mercury over the Bull's horn; the 


planet being in 23% of , and the ſun in 29 
30 V. 
269 Provincial queſtors eſtabliſhed at Rome. 
The Romans firſt concern themſelves in naval 
affairs, and defeat the Carthaginians at ſea. 
255 Repulus, the Roman Conſul, defeated and taken 
priſoner by the Carthaginians under Xantip- 
us. 
252 . at Rome. 
297,897. 
247 Another cenſus. The numberof citizens, 251, 212, 
245 The records of China deſtroycd. 
241 Concluſion of the firſt Punic war, 
240 Comedies firſt acted at Rome. 


The number of citizens 


237 Hamilcar, the Carthaginian, cauſes his ſon Han- 


nibal, at nine years old, to ſwear eternal en- 
 mity to the Romans. 

236 The Tartars expelled from China. 

235 Rome at peace with other nations. 
ple of Janus ſhut. 

231 Corſica and Sardinia ſubdued by the Romans. 

The firſt divorce at Rome. 

230 The obliquity of the ecliptic obſerved by Era- 
toſthenes to be 23 51” 20%. 

224 The Coloſſus at Rhodes overturned by an 
earthquake. . 

219 The art of ſurgery introduced at Rome. 

218 Commencement of the ſecond Punic war. 

Hannibal paſles the Alps and invades Italy. 

216 The Romans defeated at Cannæ, May 21ſt. 

214 Syracuſe beſieged by Marcellus. 

209 A cenſus at Rome, The number of citizens 
227,107. 

203 3 invades Italy ; but is defeated and 
kille 

206 Gold firſt coined at Rome. 

202 Hannibal defeated by Scipio at Zama, 

221 Concluſion of the ſecond Punic war. 

194 Sparta and Hither Spain ſubdued by the Ro- 

| mans. 

192 A cenſus at Rome, The number of citizens 


243, 704+ 


The tem- 


124 A cenſus at Rome. 


50 A cenſus at Rome. 


. 
191 Antiochus defeated by the Romans at Ther- 
mopy læ. 


190 The firſt Roman army enters Aſia, and from the 
ſpoils of Antiochus brings the Aſiatic luxury 
firit to Rome. 

188 The Spartans obliged to renounce the inſtitu- 
tions of Lycurgus, 

179 A ou? at Rome, 
273,24 

173 The Tewiſh high-prieſthood ſold by Antiochus 
Epiphanes. 

170 Paper invented in China. 

The temple of Jeruſalem plundered by Antiochus. 

169 A cenſus at Rome. 
212,805, 


The number of citizens 


168 Macedon reduced to the form of a Roman pro- 


Vince. 
The firſt library erected at Rome. 
165 The temple of Jeruſalem purified by Judas Mac- 


| cahceus. 

164 A cenſus at Rome. The number of citizens 
327,032. 

162 Hipparchus began his aſtronomical obſervations 
at Rhodes. 


161 Philoſophers and rhetoricians baniſhed from 


Rome. 
150 The third Punic war commenced, 


146 Corinth deſtroyed. 
| Carthage, the rival to Rome, is raſed to the 


ground by the Romans. 
A remarkable comet appcared in Greece, 


143 Hipparchus began his new cycle of the moon, 
conſiſting of 111,035 days, 


141 The Numantine war commenced. 


135 The hiſtory of the Apocrypha ends. 
133 Numantia deſtroyed by Scipio, 


390, 736. 


105 The Cimbri and Tuctones defeated the Romans. 
102 The Tuctones and Ambrones defeated by. Ma- 


rius. 
88 Rome beſieged by the chiefs of che Marian fac- 
tion. 
82 Sy lla created perpetual dictator at Rome. 
69 A cenſus at Rome. The number of citizens 
450,000. 5 
66 Cataline's conſpiracy. 


55 Julius Czfar makes his firſt expedition into Bri- 


tain. 
Craſſus defeated and killed by the Parthians, 
51 Gaul reduced to a Roman province, — 


The number of citizens 
320, ooo. 
48 The battle of Pharſalia, between Cæſar and 
Pompey, in which the latter is defeated. 
The Alexandrian library, conſiſting of 4c0,000 
valuable books, burnt by accident. * 
45 The war of Africa, in which Cato kills himſelf, 
The ſolar year introduced by Cæſar. 
44 Cæſar, the greateſt of the Roman conquerors, 


after having fought fifty pitched battles, and 


ſlain 1,192,c00 men, is killed in the ſenate- 
houſe by conſpirators. 


42 The republicans defeated at Philippi. 
31 The battle of Actium fought, in whieh Mark 
| Antony 


The number of citizens 


The number of citizens | 


After 


Chriſt, 


40 The name of Chriſtians 


C HR WW 
Anthony and Cleopatra are totally defeated by 


Octavius, nephew to Julius Cæſar. 
30 Alexandria, in Egypt, is taken by Octavius, upon 


which Anthony and Cleopatra put themlelves , 


to death, and Egypt is reduced to a Roman 
province. 

29 A cenſus at Rome, 
4,101,017. 


The number _ citizens 


27 Octavius, by a decree of the ſenate, obtains the 


title of Auguſtus Czlar, and an abſolute ex- 
emption from the laws, and is properly the 
firſt Roman emperor, 

The pantheon at Rome built. 


19 Rome at the height of its glory. 


The temple of Jeruſalem rebuilt by Herod. 
Agrippa conſtructed the magnificent aqueducts 
at Rome. 
8 A cenſus at Rome. 
4,233,000. 
5 The temple of Janus is ; ſhut by Auguſtus, as an 
emblem of univerſal peace, and 


The number of citizens 


JESUS CHRIST is born, on Monday, De- 


cember 25. 

1 The Vulgar Chriſtian era commenced from TJa- 
nuary ; the Saviour of the world beiny then 
five ycars of age. 

8 Jeſus Chriſt diſputes with the doctors in the 
temple. 

14 A cenſus at Rome, 4,03 1,000 citizens. 

16 Mathematicians aud magicians ire ran from 
Rome. 

17 Twelve cities in Aſia deſtroyed by an carth- 
quake. 

27 Pilate made governor of udza. 

29 ſeſus baptiſed in Jordan by John. 
33 He is crucitied at Jeruſalem. _ 
25 St Paul converted. 
39 St Matthew writes his Goſpel. 
Pontius Pilate kills himſelf. 
A conjunction of Saturn, . and Mars. 


to the followers of Chriſt. 
43 Claudius Cæſar's expedition into Britain. 


44 St Mark writes his Goſpel. 


50 London is founded by the Romans: 368, ſur- 
rounded by ditto with a wall, ſome res of 
Which are ſtill obſervable. _ 
51 Caractacus, the Britiſh king, is carried in chains 
. "0 Rome. - 
52 The council of the Apoſtles at Jeruſalem. 


55 St Luke writes his Goſpel. 


56 Rotterdam built. 

59 The emperor Nero puts his Mother and brothers 

to death. 

—Perſccutes the Druids in Britain. 

60 Chriſtianity introduced into Britain, 

61 Boadicia, the Britiſh queen, defeats the Romans ; 
but is conquered ſoon after by Suetonius, go- 
gernor of Britain. 

62 St Paul is ſent in bonds to Rome — writes his 
epiſtles between 51 and 66. 

63 The AQts of the Apoſtles written. 

A great earthquake in Aſia, 


64 Rome ſet on fire, and burned for ſix days ; upon 


rſt given at Antioch 


o L O G Y. 


which began (under Nero) the firſt perſecu- 


tion againſt the Chriſtians, 

65 Many prodigics ſeen about Jeruſalem, 

65 St Peter and St Paul put to death. 

70 While the factious Jews are deſtroy ing one ano- 
ther with mutual fury, Tiws, the Roman ge- 
neral, takes Jeruſalem, which is raſed to tlic 
ground, and the plough made to pals over it. 

73 The philoſophers banithed from Rome by Vel- 
paſian. 

79 The cities of Pompeii and Herculaneum dc- 
ſtroy ed by an eruption of Veſuvius. 

80 The Capitol and Pantheon at Rome deſtroy cd 
by fire. 


83 The philoſophers expelled Rome by Domitian. 


85 Julius Agricola, governor of South-Britain, io 
protect the civilized Britons from the incur- 
tions of the Caledonians, builds a line of forts 
between the rivers Forth and Clyde ; defeats 

the Caledonians under Galgacus on the Gram- 
pian hills; and firſt ſails round Britain, which 
he diſcovers to be an iſland, 

86 The Capitoline games inſtituted by Domitian, 

88 The ſecular games celebrated at Rome. 

93 The empire of the Huns in Tartary deſtroyed 
by the Chineſe. 

The Evangeliſt John baniſhed to Patmos. 
94 The ſecond Perſecution of the Chriſtians under 
Domitian, | 
St John the Evangeliſt wrote his Revelation— 
his Goſpel in 97. 
103 Dacia reduced to a Roman province. 
105 A great earthquake in Aſia and Greece, 
107 The third perſecution of the Chriſtians under 
Trajan, 
114 Armenia reduced to a Roman province. 
A great earthquake in China. 


115 Aſiyria ſubdued by Trajan. 


An inſurrection of the Jews, who murder 
200,000 Greeks and Romans. 
A violent carthquake at Antioch, 
120 Nicomedia and other cities ſwallowed up by an 
carthquake. 


121 The Caledonians reconquer from the Romans all 


the ſouthern parts of Scotland; upon which 
the emperor Adrian builds a wall between 
Newcaſtle and Carliſle ; but this alſo proving 
ineffectual, Pollius Urbicus, the Roman gene- 


ral, about the year 134, repairs Agricola's forts, 


which he Joins by a wall four yards thick, 


130 Jeruſalem rebuilt by Adrian. 


132 The ſecond Jewiſh war commenced. 


135 The ſecond Jewiſh war ends, when they were 


all baniſhe Ju udea. 
139 Juſtin writes his firſt apology for the Chriſtians, 
141 A number of hereſies appear about this time. 
146 The worſhip of Serapis introduced at Rome. 
152 The emperor Antoninus Pius ſtops the perſecu- 
tion againſt the Chriſtians, _ 


An inundation of the Tyber, and an carth- 
quake at Rhodes. 


163 The fourth perſecution of the Chriſtians, under 


Marcus Aurelius Antoninus. 


166 The Romans ſent Ambaſſadors to China. 
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262 Farthqu 


163 0 e e over the known world. 

123 The Capitol at Rome deſtroyed by lightning, 

191 A great * of Rome deſtroyed by fire. 

203 The fifth perſecution. of the Chriſtians, under 

| Severus. 

205 An carthquake i in Wales, 

200 Severus's wall in Britain built, 

213 Two comets appeared at Rome. The courſe 
bot the moſt remarkable from eaſt to welt. 

222 About this time the Roman empire begins to 

decline, The Barbarians begin their irrup- 

tions, and the Goths have annual tribute not 

to moleſt the empire. 


225 Mathematicians allowed to teach publicly at 


Rome. 
236 The ſixth perſecution of the Chriſtians, under 
Maximin. 
241 The Franks firſt mentioned in hiſtory. 
250 The ſeventh perſecution, under Decius. 
252 A dreadful peſtilence broke out in Ethiopia, 
and ſpread over the world. 
The cighth perſecution, under Gallus. 
253 Europe ravaged by the Scythians and Goths, 
258 Theninth perſecution, under Valerian, 


260 Valerian is taken priſoner by Sapor, king of 


Perſia, and flead alive. 
The Scythians rayaged the Roman empire 
The _ of Diana at Epheſus burnt. 
261 A great plague throughout the Roman empire. 
a 


three days of darkneſs. 

273 The Romans took Palmyra. 

274 Silk, firſt brought from India ; the manufaQory 
of it introduced into Europe by ſome monks, 
551 firſt worn by the clergy in 8 
15 

276 Wines firſt ads in Britain. 


277 The Franks ſettled in Gaul. 


284 The Diocleſian era commenced auguſt 29th, 
or September 17th. 


287 Carauſius proclaimed emperor of Britain. 


289 A great comet viſible in Meſopotamia for 29 
days. 


291 Two emperors and two cæſars march to defend. 


the four quarters of the empire. 
297 Alexandria deſtroyed by Diocleſian. 
393 The tenth perſecution, under Diocleſian. 
396 Conſtantine the Great begins his reign. 
308 Cardinals firſt began. 
312 Peſtilence all over the Eaſt. 
Cycle of induction began. 

313 The tenth perſecution ends by an edict of Con- 
ſtantine, who favours the Chriſtians, and gives 
full liberty io their religion. 

314 Three biſhops, or fathers, are ſent from Britain 
to aſſiſt at the council of Arles. 

315 Crucifixion aboliſhed. 

321 Obſervation of Sunday enjoined, 


323 The firſt general council at Nice, when 318 fa- 


thers attended, againſt Arius, the founder of 
Arianiſm, where was compoſed the-famous Ni- 
cene Creed, which'we attribute to them. 


323 Conſtantine removes the ſeat of empire from 


Rome to Byzantium, which is thereafter cal- 
led Conſtantinople. . 


es in Europe, Alia, and Africa, and 


® y g 1 5 . 
9 
* 


C HR ON of 


O G Y. 

330 A dreadful perſecutlon of the Chriſtians in Per- 
ſia, which laſts 40 years, 

331 Conſtantine orders all the heathen temples to be 
deſt royed. 


334 300,000 Sarmatians revoltcd from their ma- 
ſters. 


341 The goſpel propagated in Ethiopia by Fou- 


mentius. 


344 Ncocæſarca ruined by an carthquake. 
351 The hcathens firſt called Pagans. 


358 An hundred and fifty cities in Alia and Greeco- 


overturned by an carthquake, 


350 The firſt inonaſtery founded near Poictiers in 


France, hy Martin, 


363 The Roman emperor. Julian, ſurnamed the A- 


poſtate, endeavours In vain to rebuild che tem- 
ple of Jeruſalem. 

364 The Roman empire is divided into the eaſtern 
(Conſtantinople the capital) and weſtern (of 


which Rome continued to be the capital), cacli 
being now under the government of ditterent 


emperors. 

373 The Bible tranſlated into the Gothic language. 
376 The Goths ſeitled in Thrace, 

379 The cycle of Theophilus commenced. 


390 A hery column ſeen in the air for 30 days, 


400 Bells invented by biſhop Paulinus, of Campap- 


nia. 


401 Europe over-ran by the Goths under Alaric. 
404 Another irruption of the Gochs. 


The kingdom of Caledonia or Scotland revives. 


under Fer 


406 Third 1 irruption of the Goths. | 
The Vandals, Alans, and Snevi, ſpread into 


France and Spain, by a conceſſion of Honorius, 
emperor of the Weſt. 


403 The Chriſtian religion propagated in Perſia. 


309 Rome taken and plundered by the Soth, Au- 


guſt 24th. 


412 The Vandals begin their kingdom in Spain. 


413 The kingdom of Burgnndy begun in Alſace. 


414 The kingdom of Thoulouſe founded by the Vi- 


ſigoths. 


41) The Alans extirpated by the Goths. 
419 Many cities in Palcſtine deſtroyed by an earth-. 


quake. 


420 The kingdom of Prone begins upon the Lower - 


Rhine, under Pharamond. 
421 The Salique law promulgated. 


426 The Romans, reduced to extremities at home, 
withdraw their troops from Britain, and never 


return; adviſing the Britons to arm in their 
own defence, and truſt to their own valour. 


432. The goſpel preached in Ireland by St Patrick, 


444 All Europe ravaged by the Huns, 


446 The Britons now left to themſelves, are greatly. 

haraſſed by the Scots and Picts, upon which. 

they once more make their complaint to the 
Romans (which they intitle, The Groans % 

the Britons ), but receive no aſſiſtanec ſrom that 


quarter. 


447 Attila (ſurnamed the Scourge of God) with his 


Huns ravage the Roman empire, 
449 Vortigern, king of the Britons, invites the Sax- 


ons into Britain, againſt the Scots and Pitts, 
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Aſter 452 The city of Venice founded, 599. A dreadful peſtilence in Africa, Aſter 
Chriſt. 455 The Saxons having repulſed the Scots and Pitts, 604 St Paul's church in London founded. Chriſt, 


536 The manufacture of fi] 


invite over more of their countrymen, and be- 

gin to eſtabliſh themſelves in Kent, under 
Hengiſt. 

476 The weſtera empire is finiſhed, 523 years after 

the battle of Pharſalia ; upon the ruins of 

which ſeveral new ſtates ariſe in Italy and o- 

ther parts, conſiſting of Goths, Vandals, Huns, 

and other barbarians, under whom literature 


is extinguiſhed, and the works of the learned. 


are deſtroyed. | 


a0 A great earthquake at Conſtantinople, which. 


laſted 40 days. 


493 Italy reduced by Theodoric king of the Goths. 
496 Clovis, king of France, baptized, and Chriſtia- 


nity begins in that kingdom. 
506 The Jewiſh talmud publiſhed 
508 Prince Arthur begins his reign over the Bri- 
tons. 
510 Paris made the capital of the French dominions.. 
515 Conſtantinople beſieged by Vitalianus, whoſe 
fleet is burnt by a ſpeculum of braſs made by 
Proclus. | | 


516 The computing of time by the Chriſtian era is 


introduced by Dionyſius the monk 
517 Five years drought and famine in Paleſtine. 
519 A bearded comit appears. 


529 The codex of- Juſtinian, the eaſtern emperor, is 


published. 


534 The kingdom of the Vandals in Africa comes 
to an end, after having continued 105 years. 


tinople by two Indian monks. 
540 Antioch deſtroyed by the Perſians. 


541 Baſilius the laſt conſul elected at Rome. 


542 Antioch rebuilt, 75 

543 An earthquake all over the world. 

550 An carthquake in Paleſtine and Syria. 
The kingdom of Poland founded. 


551 An earthquake in Grecce, attended with a great 


com mot ion in the ſea. 


553 The empire of the Goths in Italy deſtroyed by 


Narſes. | 
A great earthquake at Conſtantinople. 


557 Another violent carthquake at Conſtaminople, 


Rome, &c. 


A terrible plague all over Europe, Aſa, and 


Africa, which continues near fifty years. 


The exarchate of Ravenna begins, 


575 The firſt monarchy founded in Bavaria, 


580 Antioch deſtroyed by an carthquake. 


581 Latin ceaſed to be ſpoken about this time in 


Italy. | 
584 The origin of ficfs in France, 
588 The city of Paris deſtroyed by fire. 
589 Rome overflowed by the Tiber. 
593 The Gaſcons eſtabliſhed themſelyes in the coun» 
try called by their name. 


596 John of Conſtantinople aſſumes the title of uni- 


verſal biſhop. 


397 Auguſtia the monk comes into England with 


forty monks... 


introduced at Conſtan- 


605 The uſe of bells introduced into churches. 

606 Here begins the power of the popes, by the 

conceſſions of Phocas, emperor of the Eaſt. 

622 Mahomet, the falſe prophet, flies from Mecca 

| to Medina, in Arabia,, in the 44th year of his 
age, and roth of his miniſtry, when he laid the 
foundation of the Saracen empire, and from 
whom the Mahometan princes to this day claim 
their deſcent. His followers compute their 
time from this era, which in Arabic is called 
hegira, i. e. © the Flight,” _ 

623 Anacademy founded at Canterbury, 

632 The era of Jeſdegird commenced June 16 th . 

637 Jeruſalem is taken by the Saracens or followers 
of Mahomet. | 

041 Alexandria in Egypt is taken by ditto, and the 
grand library there burnt by order of Omar 
their caliph or prince, | 


643 The temple of Jeruſalem converted into a Ma- 


hometan moſque, . 
653 The Saracens now extend their. conqueſts on e- 
very ſide, and retaliate the barbarities of the 
Goths and Vandals upon their poſterity, _ 
They take Rhodes, and deſtroy the famous Co- 
loſſus. 5 | 5 
England invaded by the Dancs. 
660 Organs firſt uſed in churches. 


663 Glaſs invented by a biſhop, and brought into 


England by a Benedictine monk, | 
669 Sicily invaded, and Syracuſe deſtroyed by the 
Saracens. 5p 


685 The Britons, after a brave ſtruggle of near 150 


years, are totally expelled by the Saxons, and 
driven into Wales and Cornwall. | 


698 The Saracens take Carthage, and expel the Ro- 


mans from Africa, | 
700 Cracow built, and the firſt prince of Poland e- 


704 The firſt province given to the Pope. 


713 The Saracens conquer Spain. 


714 France governcd by Charles Marte], 

718 The kindom of the Aſturias: in Spain founded 
by Pelagio. 

719 Chriſtianity promulgated in Germany. 

726 The controverſy about images begins, and oc- 
caſions many inſurrections in the caſtern em- 


pire. 18 
568 The Lombards founded a kingdom in Italy. 727 Tax of Peter's pence begun by Ina king of 
569 The Turks firſt mentioned in hiſtory. Weſlex. | 


732 Charles Martel defeats the Saracens near Tours, 
735 Inſtitution of the office of Pope's Nuncio. 
746 Three years peſtilence in Europe and Aſia. 
748 The computing of years from the birth of Chriſt - 

began to be uſed in hiſtory, 


749 The race of Abbas become caliphs of the Sara- 


cens, and encourage learning. 
The empire of the Saracens divided into three, 

752 The exarchate of Ravenna aboliſhed by Aſtol- 
phas king of the Lombards. 


755 Commencement of the Pope's temporal domi- 


nion. x 


762 The city of Bagdad upon the Tigris, is made the 


capital for the caliphs of the houſe of — 
| = : 762 


807 Jan. 31. Jupiter tete by the moon. 


867 


874 


912 
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792 Burials, which formerly uſed to be i in highways, 
permitted in towns. 

792 An academy founded in Paris. 

794 The Huns extirpated by Charlemagne. 

797 Seventcen days of unuſual darkneſs. 


300 Charlemagne, king of France, begins the em- 


pire of Germany, afterwards called the weſt- 
ern empire; gives the preſent names to the 
winds and months; endeavours to reſtore learn- 
Ing in Europe, but mankind are not yet diſpo- 
ſed for it, being ſolely engroſſed in military 
cuterpriſes. 

Bot A great carthquake in France, Germany, and 
Italy. 


17. A large ſpot ſcen on the ſun for eight 
days. 
203 The firſt deſcent of the Normans on France, 


825 The _—y of the ecliptic obſerved by Beni- 


mula to be 23” 55”. 


B26 Harold, king of Denmark, dethroned by his 


ſubje&s for being a Chriſtian. | 

The kingdoms of Navarre and Arragon founded. 
9832 Painters baniſhed out of the eaſtern empire. 
336 The Flemings trade to Scotland for fiſh. 


845 The Scots and Picts have a deciſive battle, in 


which the former prevail, and both Kingdoms 
are united by Kenneth, which begins the ſe· 
cond period of the Scottiſh hiſtory. 


842 Germany ſeparated from the empire of the 


Franks. 


856 An earthquake over the greateſt part of the 


known world, 
861 Ruric the firſt prince of Ruſſia began to reign, 
264 The Danes begin their ravages in England. 
Chriſtianity propagated in Bulgaria. 
Epypt becomes independent on the ab of 
Bagdad, 
Bells and clocks firſt uſed in Conſtantinople. 
France diſtreſſed by locuſts and peſtilence, 
Iceland peopled by the Norwegians. 
Scotland inyaded by the Danes. 
A bearded comet appears in France. 
Alfred the Great, after ſubduing the Daniſh i in- 
vaders (againſt whom he fought 56 battles by 


868 
872 
873 


275 
B73 


ſca and land), compoſes his body of laws; di- 


_ vides England into counties, hundreds, ty- 
things; in 890 erects county-courts, having 
founded the univerſity of Oxford in 886. 

The obliquity of the ecliptic obſerved wy Al- 
bategni to be 232 35”. 

The Hungarians ſettled near the Danave. 

The firſt land-tax in England. 

The monaſtery of Cluny founded. 

A very remarkable comet appeared in China, 
Rome taken by the Normans. 

The obliquity of the ecliptic obſerved by The- 
bit to be 23 33 307. © 

The Nermans eſtabliſh themſclves in Normandy, 

The Danes become maſters of England. 

The univerſity of Cambridge founded. 

Ficfs eſtabliſhed in France. 

Sigefroi elected firſt marquis of * 

75 marquiſate of Miſnia eſtabliſhed, 


880 
886 
891 
895 
99s 


8 


911. 


2 
913 
923 
925 
923 


March 


937 The Saracen empire is divided by uſarpation 
into ſeven Kingdoms. 

941 Arithmetic brought into Europe, 

961 Candia recovered from the Saracens. 

967 Antioch recovered from the Saracens. 

969 The race of Abbas extinguiſhed in Egypt. 

975 Pope Boniface VII. is depoſed and baniſhed for 
his crimes. 

977 Greece, Macedon, and Thrace, ravaged by the 
Bulgarians for ten years, 
The Bohemians ſabdued by Otho. 

979 Coronation oath firſt uſed in England. 
urics firſt inſtituted into ditto, 


After 
Chriſt, 


—— 


985 The danes under Sueno invaded England and 


Scotland. 
987 The Carlovingian race in France ended. 
991 The figures in arithmetic arc brought into En- 
rope by the Saracens from Arabia ; letters of 
| the alphabet were hitherto uſcd, 
993 A great eruption of Mount Veſuvius. 
995 England invaded by the Danes and Norwegians. 


996 Otho III. makes the empire of Germany elective. 


999 Boleſlaus, the firſt King of Poland. 
The obliquity of the ecliptic obſerved by Aboul- 
Waſi and Abu Hamed to be 22? 35". 
1000 Paper made of cotton raps was in uſe; that 
linen rags in 1170: the manufactory introdu- 
ced into England at Deptford, 1588. 


1002 The emperor Henry aſſumed the title of king 


of the Romans. 

1005 All the old churches are rebuilt about this time 
in a new manner of architecture. 

1006 A plague in Europe for three years. 

1007 A great eruption of Veſuvius. 0 
Ihe obliquity of the ecliptic obſerved by Alba- 
trunius to be 23® 35”. 

1014 Sueno the Dane becomes maſter of England. 
Sept. 28, Almoſt all Flanders laid under water 
by a ſtorm. | 

1015 Children forbidden by law to be ſold by their 

| parents in England. 

1017 Rain of the colour of blood for three days in 
Aquitain. 

1022 A new ſpecies of muſic invented by Aretin. 

1035 Togrul-Beg, or Tangrolipix, the Turkiſh ſul- 
tan, eſtabliſhes himſelf in Koraſan. 

The kingdoms of Caſtile and Arragon began. 

1040 The Danes, after ſeveral engagements with va- 


rious ſacceſs, are about this time driven out of 


Scotland, and never ** return in a hoſtile 
manner. 
Smyrna deſtroyed by an earthquake. 
1041 The Saxon line reſtored under Edward the 
| Confeſlor, 
1043 The Turks become tormidable and take poſſeſ- 
ſion of Perſia, 
The Ruſſians come from Scythia, and land in 
Thrace, 
1054 Leo IX, the fri pope that kept up a an army. 
1055 The Turks take Bagdad, and overturn the em- 
pire of the Saracens. 
1057 Malcolm III, king of Scotland, kills the tyrant 
Macbeth at Dunſinnan, and marries the princeſs 
1 ſiſter to Edgar Atheling. 


1061 


7% O0G0GY. 
After 1061 Surnames appointed to be taken in Scotland by 


Chriſt, a parliament held in Forfar, 
a 1055 The Turks take Jeruſalem from the Saracens. 


767 
1164 The teutonic order of religtous knights begins After 
in Germany, Chriſt. 


1171 The dynaity of Fatemites ended in Egypt; the "Va. 


1066 The conqueſt of England by William (ſurnamed 
the Baſtard) duke of Normandy, in the battle 
of Haſtings, where Harold is ſlain. 

1070 The feudal law introduced into England. 

1075 Henry IV. emperor of Germany, and the pope, 

quarrel about the nomination of the German 
biſhops. Henry, in penance, walks barefooted 
to the pope towards the end of January. 

1076 Juſtices of the peace firſt appointed in England, 
An earthquake in England. 

Alia Minor, having been two years under the 
power of Solyman, is from this time called 
Turky. N | | 
1080 Doomſiday-book began to be compiled by order 


England, and finiſhed in 1086, | 
The Tower of London built by ditto, to curb 
his Engliſh ſubjects ; numbers of whom fly to 


Scotland, where they introduce the Saxon or 


Enpliſh language, are protected by Malcolm, 
and have lands given them. 5 
1086 The order of Carthuſians eſtablithed by Bruno. 
1090 The dynaſty of Bathineens or Aſſaſſins begins 
in Irak, and continnes for 117 years _ 
1091 The Saracens in Spain, being hard preſſed by 
the Spaniards, call to their aſſiſtance Joſeph 
king of Morocco; by which the Moors get 
poſſeſſion of all the Saracen dominions in 
| Spain. | | 
1096 The firſt cruſade to the Holy Land is begun un- 
DES der feveral Chriſtian princes, to drive the in- 
fidels from Jeruſalem. | 
1098 The order of St Benedict inſtituted. 
1099 Jeruſalem taken by the cruſaders ; Godfrey e- 
lected king of it ; and the order of knights of 
St John inſtituted. | 
1110 Edgar Atheling, the laſt of the Saxon princes, 


dics in England, where he had been permitted 


to reſide as a ſubject. 

Learning revived at Cambridge. 

Writing on paper made of cotton common about 
this time. | | 
1118 The order of the knights Templars inſtituted, 

to defend the Sepulchre at Jeruſalem, and to 
protect Chriſtian ſtrangers. + 
1119 Bohemia erected into a kingdom. 

1132 The kingdom of Portugal began. 


1137 The pandect of Juſtinian found in the ruins of 


Amalphi. | 
1141 The factions of the Guelphs and Gibellines pre- 
| vailed about this time. | 
1143 The Koran tranſlated into Latin. 


1144 The Peripatetic philoſophy introduced into Ger- 


many. | 
1151 The . law collected by Gratian, a monk 
PT | 
1154 Chriſtianity introduced into Finland. 

1156 The city of Moſcow in Ruſſia founded. 

1160 The order of the Carmelites inſtituted. 

1163 London bridge, conſiſting of 19 ſmall arches, 

firſt built of ſtone, 


1200 Chimnics were not known in 1 | 
; firſt among 


ſovereigns of this country henceforth called 
Sultans, 

1172 Henry II. king of England (and firſt of the 
Plantagenets), takes poſſeſſion of Ireland; which, 
from that period, has been governed by an 
Engliſh viceroy, or lord lieutenant. 

1176 England is divided by Henry into fx circuits, 

and juſtice is diſpenſed by itinerant judges. 

1179 The univerſity of Padua founded. f 

1180 Glaſs windows began to be uſed in private houſes 

in England. . 

1181 The laws of England are digeſted about this 

time by Glanville. | 


England and France to hold the ſtirrups of his 
ſaddle when he mounted his horſe, 

1183 Joo Albigenſes maſlacred by the inhabitants 
of Berry. | | | 
1186 A conjunction of all the planets at ſunriſe Sep- 
tember 16. The Sun in 30? np; Jupiter in 
20 3' A; Venus in 3* 49“; Saturn in 8*6/; 
Mercury in 40 1o'; Mars, 90 07; tail of the 

Dragon, 18* 23' g. OG 


1187 Jeruſalem taken by Saladin. 
1192 The battle of Aſcalon, in Judea, in which Ri- 


chard, king of England, defeates Saladin's ar- 
my, conſiſting of 300, ooo combatants. 

1194 Dieu et mon Droit, firſt uſed as a motto by Ri- 
chard, on a victory over the French, 


1195 Denmark and Norway laid waſte by a dreadful 


| | 
1198 Inſtitution of the order of the Holy Trinity. 


Surnames now began to be uſe 
the nobility, | 
Univerſity of Salamanca in Spain founded. 
1204 Conſtantinople taken by the French and Vene- 
tians. 
The Inquiſition eſtabliſhed. 
The empire of Trebizond eſtabliſhed. 
1208 London incorporated, and obtained their firſt 
charter for clecting their Lord Mayor and o- 
ther magiſtrates from king John. 
The order of Fratres Minores eſtabliſhed. 
The pope excommunicates king John. | 
12c9 The works of Ariſtotle imported from Conſtan- 
_ tinople into Europe, 15 
The ſilk manufacture imported from Greece in- 
to Venice. Tots 
1210 The works of Ariſtotle condemned to be burnt 
at Paris. | | big 
The emperor Otho excommunicated by the 
Pope. a 
Violent perſecution of the Albigenſes. 
1215 Magna Charta is ſigned by king John and the 
barons of England. | 
Court of common pleas eſtabliſhed, 
Orders of the Dominicans and Knights Hoſpi- 
tallers founded. | 3 
The doctrine of tranſubſtantiation introduced. 
1216 King Alexander and the whole kingdom of 
Scotland 
2 


| 1182 Pope Alexander III. compelled the Kings of 
of William, from a ſurvey of all the eſtates in 
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1294 Edward Il. born at Caernar von, is the firſtprince Aﬀer 


Scotland exeammunicated by the pope's le- 
gate. 
1220 Aſtronomy and geography brought into Europe 
by the Moors, 
1222 A great carthquake in Germany, 
1223 A comet of extraordinary magnitude appeared 
in Denmark, 
1226 A league formed againſt the Albigenſes by the 
French king and many prelates and lords, 
1227 The Tartars, under Gingis-Kan, emerge from 
the northern parts of Aſia, over-run all the 
Saracen empire, and carry death and deſola- 
tion wherever they march. | 
1223 The aniverlity of Thoulouſe founded. 
1230 The kingdom of Denmark diſtreſſed by peſti- 
| lence. 
The kingdoms of Leon and Caſtile united, 
Pruſſia ſubdued by the Teutonic knights. 

_ Univerſity of Naples ſounded, Ee, 
1231 The Almageſt of Ptolemy tranſlated into Latin, 
1233 The Inquitition, begun in 1204, is now truſted 

to the Dominicans, 4 
The honſes of London, and other citics in Eng- 
land, France, and Germany, {till thatched with 
ſiraw. - 
1238 The univerſity of Vienna founded, 
1239 A writing of this ycar's date on paper made of 
trags ſtill extant. | | 
1241 The Hanſeatic league formed. 
Tin mines diſcovercd in Germany, 
1245 Aclear red ſtar, like Mars, appcars in Capricorn, 
1250 Painting revived in Florence by Cimabuc. 
1251 Wales {abducd, and Magna Charta confirmed. 


1253 The famous aſtronomical tables are compoſcd 


by Alonſo king of Caſtile. 
1256 The order of the Auguſtines eſtabliſhed, 
1258 The Tartars take Bagdad, which finiſhes the 
empire of the Saracens, _ 5 
1260 The ſe of Flagellantes appeared in Italy. 
1253 Acho king of Norway invades Scotland with 
160 ſail, and lands 20,000 men at the mouth 
of the Clyde; but they are cut to pieces by 
Alexander III. whorecovers the weſtern iſles. 
1264 The commons of England firſt ſummoned to par- 
liament about this time. | 
The Tartars inyade China. 1 19 
The Hamburgh company incorporated in Eng- 
gc Ob 
The obliquity of the ccliptic obſerved by Cozah 
Naſirodni to be 232 30". 
The academy of Florence founded. 
The empire of the preſent Auſtrian family be- 
gins in Germany. 
The obliquity of the ecliptic obſerved by Cheou- 
king in China to be 23® 33\ 39%, 
The firſt commercial treaty betwixt England and 
Flanders, | 
King Edward renounced his right to Normandy, 
The mortmain act paſſed in England, 
Lewellyn, prince of Wales, defeated and killed 
by Edward J. who nnites that principality to 
England, 5 
A great peſtilence in Denmark. 
8000 French murdered at the Sicilian veſpers. 
Academy de la Cruſca founded, 


1268 
1269 


1272 
1273 


1274 
1279 
1282 


3 


of Wales. 


1235 Alexander III. King of Scotland, dies, and that 


Kingdom is 1 5 by twelve candidates, who 
ſubmit their claims io the arbitration of Ed- 
ward king of England; which lays the foun- 
dation of a long and deſolating war between 
both nations, | 

1290 The univerſity of Liſhon ſounded. 

1291 Ptolemais taken by the Turks. End of the 
eruſades. | | 

1293 There is a regular ſucceſſion of Engliſh parlia- 

ments from this year, being the 22d of Ed- 
ward I. | 4 

1294 Parliaments eftabliſhed in Paris. | 

1293 The preſent Turkiſh empire begins in Bithynia 
unacr Ortoman, | 

Silver-hafted knives, ſpoons, and cups, a great 
luxury. 
Tallow candles ſo great a luxury, that ſplinters 
of wood were uſed for lights. | 
Wine fold by apothecaries as a cordial. 
The Scots defeated by the Englih at Falkirk. 
1299 An carthquake in Germany. ” 
Spectacles invented by a monk of Piſa, 
The year of jubilec inſtituted by Boniface VIII. 

1302 The mariner's compaſs invented, or improved, 
by Giovia, of Naples. 

The univerſity of Avignon founded, 

1307 The beginning of the Swiſs cantons. 

Coal firſt uſed in England, | 

1308 The popes remove to Avignon in France for 

70 years. | 

1310 Lincoln's inn ſocicty eſtabliſhed. 


| The knights of St John take poſſeſſion of the 
iſle of Rhodes. 


1314 The battleof Bannockburn, between Edward IT. 


and Robert Bruce, which eſtabliſhes the latter 
on the throne of Scotland. 5 5 
The cardinals ſet fire to the conclave and ſeparate, 
A vacancy in the papal chair for two years. 
1315 Germany afflicted with famine and peſtilence. 
1319 The univcriity of Dublin founded, 
1320 Gold firſt coined in Chriſtendom; 1344 ditto in 
England. | | ED | 
An carthquake in England, 
1323 A great cruption of Mount Ætna. 
1325 The firſt treaty of commerce betwixt England 
and Venice. 5 
1330 Gunpowder invented by a monk of Cologne. 
1332 The pope accuſed of hereſy. 
1336 Two Brabant weavers ſettle at York, which, 


ſays Edward III. may prove of great benefit 
to us and our ſubjects, | 


1337 The firſt comet whoſe courſe is deſcribed with 


an aſtronomical exaQneſs. 
Europe infeſtcd by locuſts, 


1240 Heralds college inſtituted in England. 


Copper- money firſt uſcd in Scotland and Ireland. 
1344 The firſt creation to titles by patents uſed by 
Edward III. | 12 
1345 Edward III. has four pieces of cannon, which 
2 him the battle of Creſſy. 
1347 The battle of Durham, in which David, King 
of Scots, is taken, priſoner. 


1349 


After 


Chriſt. 
— — 
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13495 The order of the Garter inſtituted in England 
by Edward III. altered in 1557, and conkiits 
of 25 knights, 

1252 The Turks firſt enter Europe. 

1253 Alia and Africa delolated by locuſts. | 

» 374 The , is Sculand Wl now the fame as in 
England. | 

1356 The battle of Poitiers, in which king John of 
France and his ſon are taken priſoners by Ed- 
ward the Black Prince. 

1357 Coals firſt brought to London. 

1353 Arms of England and France firſt quartered by 

Edward III. 
Univerſity of Cologne founded. 

Tamerlane began to reign in Perſia. 

1362 The law pleadings in England changed from 
French to Englith as a favour of Edward III. 
to his people, | 

The military order of Jauizaries eſtabliſhed a- 
mong the Turks. | 


1355 The univerſities of Vienna and Geneva founded 


1369 John Wickliffe an Engliſhman begins to call in 
- queſtion the doctrines of the church of Rome 
about this time, whoſe followers are called 
Lollards. | 
12370 The office of Grand vizir eſtabliſhed. 


1377 Inundation of the ſea in Flanders. 


1378 Greenland diſcovered by a Venetian. 


1331 Bills of Exchange firſt uſed in England. 

1334 The firſt act of navigation in England; no 
goods to be exported or imported by Engliſh» 
men in foreign bottoms, 


1326 A company of linen weavers from the Nether- 


lands eſtabliſhed in London. 0 

| Windſor caſtle built by Edward III. 

5237 The firſt Lord High Admiral of England inſti- 
tated. | 


1388 The batile of Otterburn between Hotſpur and 


the carl of Douglas. 
Bombs invented at Venloo. 
1291 Cards invented in France for the king's amuſe- 
ment, | | 
x 399 Weſtminſter abbey rebuilt and enlarged—Weſt- 
minſter hall ditto. 
Order of the bath inſtitated at the coronation 


of Henry IV. renewed in 1725 ; conſiſting of 


38 knights. 


1402 Tamerlane defeats and takes priſoner Bajazet 


the Turkiſh ſultan. | 
1405 The Canary iſlands diſcovered by Bathencourt 
| a Norman, 

1410 Guildhall, London, built, | | 

Painting in 01]-colours invented at Bruges by 
.. Tc | | 
he univerſity of St Andrew's in Scotland 
founded. 

1412 Algebra brought from Arabia into Europe. 
1415 The battle of Agincourt gained over the French 
by Henry V. of England. | 
1420 The ifland of Madeira diſcoyered by the Portu- 

| gacſe. | 


1411 


1421 The revenue of England amounted to L. 55,754. 


1423 The ſiege of Orleans, the firſt blow to the Eng- 
liſh power in France. ; 
1431 A great cathquake at Liſbon, 
rr | 


1436 
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1432 Great inundations in Germany, 


79 


After 


1437 The obliquity of the celiptic obſeryed by Ulug Chriſt. 


Beg to be 230 30“ 17”, 

1440 Printing invented by L. Koſter at Haerlam in 
Lolland, brought into England by W. Cax» 
ton, a mercer of London, 1471. 

1446 The Vatican library founded at Rome. 


The ſea breaks in at Dort in Holland, and 


drowns 100,000 people. | 
1453 Conſtantinople taken by the Turks, which ends 
the caſtern empire, 1123 years from its dedi- 
cation by Conſtantine the great, and 2206 
years from the foundation of Rome, | 
1454 The univeriity of Glaſgow in Scotland founded. 
1457 Glaſs firſt manufactured in England. 
1460 Engraving and etching on copper invented. 
The obliquity of the ecliptic obſerved by Pur- 
bachius and Regiomontauus to be 239 29%, _ 


1473 The ſtudy of the Greek language introduced 


into France, 
1477 The univerſity of Aberdeen in Scotland founded, 
1479 Union of the kingdoms of Arragon and Caſtile. 
148 2 The coaſt of Guinea diſcovered by the Portu- 
_ gueſe, EE” e | 
A court of Inquiſition erected in Seville, 


1483 Richard III. king of England and laſt of the 


Plantagenets, is defeated and killed at the 
battle of Boſworth, by Henry (Tudor) VII. 
which puts an end to the civil wars between 
the houſes of York and Lancaſter, after a con- 
teſt of 30 years, and the loſs of 100,000 men. 
Henry eſtabliſhes fifty yeomen of the guards, 
the firſt ſtanding army. K 


by Barth. Columbus, 


1490 William Groceyn introduces the ſtudy of the 


Greek language into England. 

The Moors, hitherto a formidable enemy to the 
native Spaniards, are entirely ſubdued by Fer- 
dinand, and become ſubjects to that prince on 
certain conditions, which are ill obſerved by 
the Spaniards, whole clergy uſe the Inquiſition 
in all its tortures; and in 1609, near one 
million of the Moors are driven from Spain to 


the oppolite coaſt of Africa, from whence they 


originally came, | 
1492 America firſt diſcovered by Columbus, a Ge- 
nocſe in the ſervice of Spain. 
The Moors expelled from Granada, which they 
had poſſeſſed upwards of 800 years. 


1495 The venereal diſcaſe introduced into Europe. 


1496 The Jews and Moors baniſhed ont of Portugal. 


1497 The Portugueſe firſt ſail to the Eaſt Indies by | 


the Cape of Good Hope. 
South America diſcovered by Americus Veſpu- 
ſius, from whom it has its name. 
1499 North America diſcoyered, for Henry VII. by 
Cabot a Venetian. 
1500 Maximilian divides the empire of Germany in- 
to ſix circles, and adds four more in 1512. 
Brazil diſcovered by the Portugucſe. Florida 
diſcovered by ſohn Cabot, an Engliſhman. 
Painting in chiaro obſcuro diſcovered. 
A great plague in England. 
1505 Shillings firſt coined in England, 
. gi EE 1507 


1489 Maps and ſea charts firſt brought to England 5 
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1507 The iſand of Madagaſcar 'diſcoyered by the 


Portugueſe, 
15c9 Gardening introduced into England from the 
Netherlands, from whence. vegetables were 
imporred hitherto, 
1510 The obliquity of the ecliptic obſerved by Wer- 
nenus to be 239 28“ 30%. 
1513 The battle of Flowden, in which James IV. 
king of Scotland is killed, with the flower of 
his nobility, 
1514 Cannon bullets of ſtone till in uſe, 
1515 The firſt Polyglot Bible printed at Alcala. 
The kingdom of Nayarre aunexcd to that of 
; _ Caſtile by Ferdinand. 
1516 The kingdom of Algiers ſeized by Barbaroſſa. 
1517 Martin Luther began the Reformation, 
Egypt is conquered by the, Turks. 
The kingdom of the Mamalukes in Egypt over- 
throw by the Turks. 5 
1518 Diſcovery of New Spain, and the Straits of 
Magellan. 1 


1521 Henry VII. for his writings in favour of pope- 


ry, receives the title of Defender of the Faith 
=—_ his Holineſs, | 
1522 Rhodes taken by the Turks. 
The firſt voyage round the world performed by 
a ſhip of Magellan's ſquadron. 
1526 The inquiſition eſtabliſhed in Portugal. 
Lutheraniſm eſtabliſhed in Germany, | 
1527 Rome taken and plundered by the Imperial 
army. | | 
1528 Po ery aboliſhed in Sweden. | 


1529 The name of Prateſtaut takes its riſe from the 


reformed proteſting againſt the church of 

Rome, at the diet of Spires in Germany. 
1530 Union of the Proteſtants at Smallcalde, Decem- 

ber 22d. : 


Secretary of State's office eſtabliſhed in Eng- 


land, a. | 
1531 A great earthquake at Liſbon. 


1532 The Court of Seſſion inſtituted in Scotland. 


1533 Inſurrection of the Anabaptiſts in Weſtphalia, 
1534 The reformation takes place in England, under 
Henry VIII, „ 
Barbaroſſa ſeized on the kingdom of Tunis. 
1525 The Reformation introduced into Ireland. 
The ſociety of Jeſuits formed. 


1559 The firſt Engliſh edition of the Bible authori- 


ſed; the preſent tranſlation finiſhed 1641. 


About this time. cannon began to. be uſed in- 


ſhips. 

Six hundred and forty-five religious houſes ſup- 
preſſed in England and Wales. | 
1540 The variation of the compaſs diſcoyercd, by Se- 

baſtian Cabot. | ; 


The obliquity of the ecliptic obſerved by Coper- 


nicus to be 230 28” 8/, | 
Society of the Jeſuits eſtabliſhed,' September 27. 
1543 Silk ſtockings firſt worn by the French King; 


firſt worn in England by queen Eliz. 1561 ; the 
ſteel frame. for weaving invented by the Rev. 


Mr Lee, of St John's College, Cambridge, 1589. 


Pins firſt uſed in England, before which time 


the ladies uſed ſkewers. 
Iron cannon and mortars made in England. 


OL F. 


1544 Good lands let in England at one ſhilling per acre, Aſter 
1545 The famous council of Trent begins, and conti- Christ. 
nues 13 ycars. a — 
1547 Firſt law in- England eſtabliſning the intereſt of 
money at lO per cent, ? bo 
1548 The Reformation Balncd K4avund inn Poland, 


1549 Lords lieutenants of counties inſtituted in Eng- 
1550 Horſe guards inſtituted in England. 
The bank of Venice eſtabliſhed about this time. 
1552 Books of geography and aſtronomy deſtroyed. 
in England, as being infected with magic. 
The book of Common Prayer. eſtabliſhed in 
England by act of Parliament. 
1554 The kingdom of Aſtracan conquered by the 
EKuſſians. | | 
1555 The Ruſſian company eſtabliſhed in England. 


1558 Queen Elizabeth begins her reign. 
1560 The reformation in Scotland completed by John 


Knox. | | 


1561 Livonia ceded to. Poland, 


1563 Knives firſt made in England. 
1565 Revolt of the Low Countries. 
Malta attacked by the Turks. 

1566 The 39 articles of the church of England eſta- 
bliſked, 

1568 Queen Mary impriſoned in England, 

Liberty of exerciſing the reformed religion 
granted to the Low Countries. N 
2569 Royal Exchange firſt built. 

1571 The iſland of Cyprus taken by the Turks. 

They are defeated at Lepanto. 

1572 The great maſſacre of Proteſtants at Paris. 

A new ſtar in Caſſiopæ ia obſerved by Cornclius 
Gemma. It appeared in November, and diſ- 
appeared in March, . 

1576 The exerciſe of the Proteſtant religion authori- 
ſed in France, This toleration followed by a 

| r | ; | 

15 78 The firſt treaty-of alliance betwixt England and 

the States General, January 7th. 

1579 The Dutch ſhake off the Spaniſh yoke, and the 
republic of Holland begins. 1 

Engliſh Eaſt- India company incorporated - eſta- 
bliſhed 1600. 0 

 —— Turkey company incorporated. 

158 Sir Francis Drake returns from his voyage 
round the world, being the firſt Engliſh cite. 
cumnavigator. 8 | 

Parochial regiſter firſt appointed in England. 
The kingdom of Portugal feized by Philip of 
Spain. = 1s | 

1581 Copper money firſt uſed in Franee. 

1582 Pope Gregory introduces the New Stile in Ita» , 
ly ; the 5th of October being counted 15. 


1583 Tobacco firſt brought from Virginia into Eng- 


land. 
The firſt propoſal of ſettling a colony in Ame 
rica, 
1587 Mary queen. of Scots is beheaded by order of 
Elizabeth, after 18 years impriſonment. _ 
1588 The Spaniſh Armada deſtroyed by Drake and 
other Engliſh admirals. 
Henry IV. paſſes the edit of Nantes, tolera- 
ting the Proteſtants, 


ster 
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1528 Dnelliog with final ſwords introduced into Eng- 
land, 
1529 Coaches first introduced into England; hackney 
act 1993; increaſed to too in 1770, 


15% Band of penſioners inſtituted in England. 
Teleſcopes invemed by Janſen, a ſpectacle ma- 


ker in Germany. 


159 t Trinity college, Dublin, founded, 


1593 A great plague in London. 


1594 The Jeſuits expelled from France. 
The obliquity of the eclipiic obſerved by By- 
gius to be 239 30“. | | 


1595 The ſame obſerved by Tycho-Brache to be 


: 2339 29 25”. 


1596 A great earthquake at Japan. 


1597 Watches firſt brought into England from Ger-. 
many, 
1598 The edict of Nantes by Henry IV, of France. 
1602 Decimal arithmetic invented at Bruges. 
1603 Queen Elizabeth (the laſt of the Tudors) dies, and 
nominates James VI. of Scotland as her ſuc- 
ceſſor; which unites both kingdoms under the 
name of Great Britain, 


1605 The Gun-powdcr-plot diſcovered at Weſtmin- 


ſter; being a plot to blow up the king and both 

houſes of Parliament, | | 

1606 Oaths of allegiance firſt adminiſtered in England. 

1608 Colonies ſent from England to Virginia. | 

1609 The independency of the United States acknow- 
ledged by Spain. 


16 Galileo, of Florence, firſt diſcovers the ſatellites 


about the planet Jupiter, by the teleſcope late- 
ly invented in Germany, 


Henry IV. is murdered at Paris by Ravaillac a 


prieſt, | 
Thermometers invented by Diebel, a Dutchman. 
1611 Baronets firſt created in England by James I, 
| May 22. | | | 


An earthquake at Conſtantinople; 200,000 


perſons died there of the plague. | 
1612 The north-weſt paſſage to China attempted in 
vain by the Engliſh. | 
1614 Napier of Marcheſton, in Scotland, invents the 
logarithms, 
Sir Hugh Middleton brings the new river to 
London from Ware. | 
1616 The firſt permanent ſettlement in Virginia. 
1619 W. Harvey, an Engliſhman, confirms the doc- 
trine of the circulation of the blood, which 
had been firſt broached by Seryetius, a French 
pliyſician, in 1553. | 
1620 The broad ſilk manufacture from raw ſilk, in- 
troduced into England. 
Barbadoes diſcovered by Sir William Courteen. 
Navarre united to France. 
Copper- money firſt introduced in England. 
1621 New England planted by the Puritans. 


The two parties of Whigs and Tories formed 


in England. 
1622 The Palatinate reduced by the Imperialiſts. 


1623 The knights of Nova Scotia inſtituted, 


1624 Maſſacre of the Engliſh at Amboy na. | 
1625 King James dies, and is ſucceeded by his ſon 
Charles I. 


1625 The ifland of Barbadoes, the firſt Engliſi ſcitle. 22 


ment in the Welt Indies, is planted, 


1631 The tranſit of Mercury over the ſun's difk, firſt 


obſrrved by Gaſſendi. 
A great eruption of Veſuvias. | 

1632 The battle of Lutzen, in which Guſtavos Adol-. 

phus, king of Sweden, and head of the Pro- 
teſtants in Germany, is killed. 

1633 Galileo condemned by the inquilition at Rowe, 

Louiſiana diſcovered by the Freuch, 
1635 Province of Maryland planted by lord Balti- 
more, 
Regular poſts eſtablithed from London to Scot- 
_ land, Ireland, &c, | 

1636 A tranſit of Mercury over the Sun's diſk obſerv- 

ed by Caſſini. 

1639 A tranſit of Venus over the ſun's diſk firſt ob- 
ſerved by Mr Horrox, November 24th. O. S. 
3h1;' P.M. | | 

King Charles difobliges his Scottiſh ſubjects: on 
which their army, under general Leſley, en- 
ters England, and takes Newcalile, bring en- 
couraged by the malecontents in England, 

The maſſacre in Ireland, when 40,000 Engliſh 
Proteſtants were killed. 5 

The independency of Portugal recovered by 

ohn duke of Braganza. 


1640 


1642 King Charles impeaches five refractory members, 


wWhich begins the civil wars in England. 
1643 Exciſe on beer, ale, &c. firſt impoſed by par- 
liament. Es 

Barometers invented by Torricelli, : 

1648 A new (tar obſerved in the tale of the Whale by 
Fabricius, | | 
1649 Charles I. beheaded by Cromwell at Whitehall, 
January 30, aged 49. . 
Pendulums firſt applied to clocks by Huygens, 
1651 The ſet called Q ters appeared in England. 
1652 The Dutch colony at the Cape of Good Hope 
eſtabliſhed, | 
1654 Cromwell aſſumes the proteorthip. 
The air-pump invented by Otto Guericke of 
Magdeburg. | 
1655 The Engliſh, under Admiral Penn, take Jamaica 
from the Spaniards. © : 
One of Saturn's ſatellites obſerved by Huygens. 
1658 Cromwell dies, and is ſucceeded in the proteQor- 
ſhip by his ſon Richard. | 
1660 King Charles II. is reſtored by Monk, comman- 
der of the army, after an exile of twelve years 
in France and Holland. 

The people of Denmark, being oppreſſed by the 
nobles, ſurrender their privileges to Frederic III. 
who becomes abſolute, 

1661 The obliquity of the ecliptic obſerved by He- 
velius to be 230 29 7. | 
1662 The Royal Society eſtabliſhed at London by 
Charles H. | 
1663 Carolina planted ; 1728, divided into ſeparate go- 
vernments. 
Pruſſia declared independent of Poland, 
1664 The New Netherlands in North America con- 
quered from the Swedes and Dutch by the 


Engliſh, | 
SE 2 1665 The 
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1665 The plague rages in London, and carries off 
3,000 perſons. 
The magic lanthorn invented by Kircher. 


1666 The great fire of London began Sept. 2. and con- 


1668 


tinned three days, in which were deſtroyed 
13, 00 houſes and 300 ſtrects. 
Tea firſt uſed in England. 
1667 The peace of Breda, which confirms to the 
Engliſh the New Netherlands, now the 


Siates of Pennſylvania, New York, and New 


45 

ditto Aix la Chapelle. 

St James's park planted, and made a thorough- 
fare for public uſe by Charles II. 


1669 The iſland of Candia taken by the Turks. 


1570 The Engliſh Hudſon's Bay company incorpora- 
ted, 
The obliquity of the ecliptic obſerved by Men- 
goli to be 23 28” 240, 
1672 Louis XIV. over-runs great part of Holland, 
when the Dutch opened their ſluices, being de- 


termined to drown their country, and retire 


to their ſettlements in the Eaſt dies. 
African company eſtabliſhed. 
The obliquity of the ecliptic obſerved by Richer 
to be 23" 2% "$47: 
1677 The micrometer invented by Kircher. 
10673 The peace of Nimeguen. | 
The habeas corpus act paſſed. 
A ſtrange darkneſs at noon-day, Jan. 12, 
1630 A great comet appeared, and from its nearneſs 
to our earth alarmed the inhabitants, It con- 
tinued viſible from Nov. 3. to March 9. 
William Penn, a Quaker, receives a charter for 
planting Pennſylvania, 
1633 India ſtock fold from 360 to 500 per cent. 
1685 Charles II. dies, aged 55, and is ſucceeded by. 
his brother James II. 
The duke of 
raiſes a rebellion, but is defeated at the battle of 
Sedgmore, and beheaded. 
The edict of Nantes is revoked by Louis XIV. 
and the Proteſtants are greatly diſtreſſed, 
1686 The Newtonian philoſophy publiſhed, 
1637 The palace of Verſailles, near Paris, figiſhed by 
Louis XIV. 
1633 The Revolution in Great Britain begins Nov. 5, 
King James abdicates, and retires to France, 
Dec. 3. 
King William and Queen Mary, daughter and 


ſon-in-law to James, are proclaimed Februa- 


ry 16. 


Viſcount Dundee ſtands out for James i in Scotland, 


but is killed by general Mackay at the battle of 
Killycrankie; upon which the Highlanders, 
wearied with repeated misfortunes, diſperſe. 
Smyrna deſtroyed by an earthquake. 
+689 The land- tax paſſed in England. 
The toleration- act paſſed in ditto, 


Several biſhops are deprived for not taking the 


oatlis to William. 
William Fuller, who pretended to prove the 
prince of Wales ſpurious, was voted by the 


commons to be a notorious cheat, impoſtor, and 


falſe. accuſer, 


onmouth, natural Cw Charles II. 


1689 Epiſcopacy aboliſhed in Scotland, 

1690 The battle of the Boyne, gained by William a- 
gainſt James, in Ireland. 

1691 The wer in Ireland finiſhed, by ſerrender of 
Limerick to William. 

The obliquity of the ecliptic obſcrved by Flam- 
ſtead io be 23028 32/. 

1692 The Engliſh and Duich fleets, commanded by 
Admiral Ruſſel, defeat the French fleet off La 
Hogue. 

The maſſacre of Glencoe in Scotland, Jan. 31. 
O. S. 

Earthquakes in N aud Jamaica, Se piem- 
ber 8. 

Hanover made an clectorate of the empire. 

1693 Bayonets at the end of loaded muſkets firſt uſed 
by the French againſt the confederates in the 
battle of Turin. 

Bank of England eſtabliſurd by King William. 
The firſt public lottery was Crawn this year, 


1694 Queen Mary dies at the age of 33, and William 


reigns alone. 
Stamp duties inſtituted in England. 
1696 The peace of Ryſwick. 


1:99 The Scots ſetiled a colony at the iſthmus of Da- - 


rien in America, and called it Caledonia. 
170 Charles XII. of Sweden begins his reign. 


King James. II. dics at St Germains in the 68th - 


year of his age. 
1701 Pruſſia erected into a kingdom. 
Society for the propagation of the goſpel in fo- 
reign parts cſtabliſhed, 


1702 King William dies, aged 50, and is ſucceeded | 
| Queen Anne, daughter to James II. Who, 
with the Emperor and States General, rencus 


by 


the war againſt France and Spain. 
the French ſent colonies to the Miſſiſipppi. 


1703 The obliquity of the ecliptic obſerved by Bian- 


chini to be 232 28” 257. 


1704 Gibraltar taken from the Spaniards by Admira! 


Rooke. 


The battle of Blenheim won by the Duke of 


Marlborough and allies againſt the French. 
The court of Exchequer inſtituted in England, 


1706 The treaty of Union betwixti England and Scot- 


land, ſigned July 22. 


The battle of Ramilies won by Marlborough and 


the allies. | 
1707 The firſt Britiſh parliament. 
The allies defeated at Almanza. 


1708 Minorca taken from the Spaniards by Genera! 


Stanhope. 


The battle of Oudenarde won by Marlborough | 


and the allies. 


1709 Peter the Great, czar of Moſcovy, defeats . 
Charles XII. at Poltowa, who flies to Turkey. 
The batile of Malplaquet won by Marlborough 


and the allies. 


1710 Queen Anne changes the whig miniſtry for o- 
thers more favourable to the intereſt of her bro- 


ther the late Pretender. 


The cathedral church of St Paul, London, re- 
built by Sir Chriſtopher Wren in 37 years, 


at one million expence, by a duty on coals. 
The Engliſh South-ſea company began. 


1712 Duke 
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1712 Dake of Hamilton and Lord Mohun killed in a 
duel in Hide-Park. 


— 1713 The peace of Utrecht, whereby Newfoundland, 


Nova Scotia, New Britain, and Hudſon's bay, 
in North America, were yielded to Great Bri- 
tain ; Gibraltar and Minorca, in Europe, were 
alſo confirmed to the ſaid crown by this treaty, 
1714 Queen Anne dies, at the age of 50, and is ſuc- 
ceeded by George I, 
Intereſt in England reduced to five per ceut. 


1715 Louis XIV. dies, and is ſucceeded by his great- 


grandſon Louis XV. the late king of France. 
The rebellion in Scotland begins in September 
under the Earl of Mar, in favour of the Preten- 
der. The action of Sheriffmuir, and the fur- 
render of Preſton, both in November, when the 

rebels diſperſe, 
The obliquity of the ecliptic obſerved by Lou- 
ville to be 23* 28“ 24%. | | : 
1716 The Pretender married the princeſs Sobieſka, 
grand-daughter of John Sobieſki, late king of 

Poland, | 

An act paſſed for ſeptennial parliaments. | 

1718 Sardinia erected into a. kingdom, and given to 
the duke of Savoy. | — 

1719 The Miſſiſippi ſcheme at its height in France. 

_  Lombe's {ilk-throwing machine, containing 


26,536 wheels, erected at Derby in England: 


takes up one-cighth of a mile; one water- 

wheel moves the reſt; and in 24 hours it works 
318, 504, 960 yards of organzine ſilk thread, 

1729 The ſouth-ſea ſcheme in England begun April 7, 

was at its height at the end of June, and quite 

ſunk about September 29. | | os 

A great earthquake in China. 

1724 An carthquake in Denmark. 


1727 King George dies, in the 68th year of his age, 


and is ſucccceded by his only fon, George Il. 
Inocalation firſt tried on criminals with ſucceſs. 
Ruſſia, formerly a dukedom, is now eſtabliſhed 

as an empire. 

The abberration of the fixed ſtars diſcovered and 
accounted for by Dr Bradley. 


1732 Kouli Khan uſurps the Perſian throne, conquers , 
the Mogul empire, and returns with two hun- - 


dred thirty-one millions Sterling. 


Several public-ſpirited gentleman begin the ſet- 


tlement of Georgia in North America. 
733 The Jeſuits expelled from Paraguay. 
1736 Capt, Porteous having ordered his foldicrs to 


fire upon the populace at an execution of a2 


{muggler, is himſelf hanged by the mob at E- 
dinburgh. 
A tranſit of Mercury obſerved by Caſnni. 
1737 A dreadful hurricane at the mouth of the Gan 
| ges, Oct. 10. 8 
1738 Weſt miniſter bridge, conſiſting of 15 arches, be- 


gun; finiſhed in 1750, at the expence of 


389,000 1. defrayed by parliament. 
The order of St Januarius eſtabliſhed at Naples, 
1739 Letters of marque iſſued out in Britain againſt 
Spain July 21. a1] war declared, Oct 23. 


The empire of Indoſtan ruined by Kouli Khan. 


An intenſe froſt in Britain. 


7743 The battle of Dettingen won by the Engliſh and 


allies in favour of the Queen of Hungary. 


1755 


* 


1743 A dreadſul plague in Sicily. 
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After 


1744 War declared againſt France. commodore An- Chriſt: 


ſon returns from his voyage round the world. 
1745 The allies loſe the battle at Fontenoy. 

The rebellion breaks out in Scotland, and the 
Pretender's army defcated by the Duke of 
Cumberland at Culloden, April 16, 1746, 

1746 Britiſh Linen Company ereQted, 
Lima deſtroyed by an carthquake, 
1747 Kouli Khan mutrdered, $24 
1748 The peace of Aix-la-Chapelle, by which a re- 
ſtitution of all places taken during the war was 
to be made on all ſides. 
1749 The intereſt on the Britiſh funds reduced to 
3 per cent, | : | 
Britiſh herring-fiſhery incorporated. 
The colony of Nova Scotia founded. 
1750 Earthquake in England. _. 
1751 Frederic prince of Wales, father to his preſent 
majeſty, died. 
Antiquarian ſociety at London incorporated. 


1752 The new ſtile introduced into Great Britain; the 


zd of September being counted the x 4th. 
1753 The Britiſh muſeum erected at Montague-houſe, 
Society of arts, manufactures, and commerce, 
inſtituted in London. ; 
1754 A dreadful eruption of mount Atna, 


A great earthquake at Conſtantinople, Cairo, 


& c. Sept. 2d. 


e 
Liſbon deſtroyed by an earthquake, Nov. 1ſt, 


1756 146 Engliſhmen are confined in the black hole 


at Calcutta in the Eaſt Indies by order of the 
nabob, and 123 found dead next morning. 
Marine ſociety eſtabliſhed at London, 


The King of Pruſſia commenced hoſtilities in tho 


month of Auguſt in Saxony. Defeats the Au- 
{trians at Lo. 


1757 Damien attempted to aſſaſſinate the French ki ng. 


The King of Pruſſia invades Bohemia. Defcats 
the Auſtrians at Reichenberg, April 21ſt, and 
at Prague, May 6th. Repulſed by Count Daun 

at Kolin, june 18th. 


The allies defeated by the French at Haſtenbeck, . 


July 26th. 
Convention of Cloſter Seven, Sep. 8th: 


The king, of Pruilia defeats the French and An- 


ſtrians at Roſbach, Nov. 5. The Pruſſians de- 


feated near Breſlaw, Nov. 22d. The Auſtrians + 


deſeated at Liſſa, Dec. 5th. 


1758 Senegal taken by the Britiſh, May 1ſt. They 


take Louiſbourg, July 27th. 
The King 
Zorndorf, Auguſt 25th. Is defeated by Coun 
Daun at Hoch-kirchen, Oct. 14th. 
Gorec taken by Commodore Keppel, Dec. 29th. 
Attempt to aſſaſſinate the King of Portugal, 
Des. 3. 


1759 General Wolfe is killed in the battle of Quebec, 


which is gained by the Britiſh, 
The French defeated by Prince Ferdinand at 
Bergen, April 13th, | 
Guadaloupe taken by the Britiſh, May it. 
King of Pruſſia defeated by the Ruſſians at Cu- 
nerfdorf,” Aug. INA. 


Quito in Peru deſtroyed by an earthquake, 


of Pruſſia defeats the Ruſſians at 


1759 Tho- 


— —ñ— — 3 


9363 


77 


Aſter 
Chriſt, 


CHRON 


1759 The Prench fleet defeatcd by Admiral Hawke, 
Nov. 20th. 

Balbec and Tripoli deſtroyed by an earthquake, 

Dec. 5th. 
1760 King George II. dies October 25th, in the 77th 
Viear of his age, and is ſuccecded by his preſent 
majeſty, who, on the 22d of September 1761, 
married the princeſs Charlotte of Mecklenburgh 
Strelitz. 

Blackfriars- bridge, conſiſting of 9 arches, be- 
gun; finithed 1 770, at the expence of 1 52,3 461. 
to be diſcharged by a toll. 

A tranſit of Venus over the ſun June 6th. 

.Earthquakes in Syria Oct. 13th, 

The King of Pruſſia defeats the Auſtrians at 
Torgau Nov. 3d. 

1761 Pondicherry taken by Col. Coote Jan. 1 5th. 

Belleiſle ſurrendered to the Britiſh Feb. 4th. 

:1762 War declared againſt Spain. 

Peter III. emperor of Ruſlia, is depoſed, impri- 
ſoned, and murdered, 

American philoſophical ſociety eſtabliſhed in Phi- 

ladelphia. 

George Auguſtus Frederic, prives of Wales, 
born Aug, 12th _ 

ee Tarronded to the Britiſh Feb. 4th, 

Havannah ſurrendered to ditto Ang. 12th, 

Manilla taken by ditto Oct. 6th 

7703 The definitive treaty of peace between Great 
Britain, France, Spain, and Portugal, conclu- 
ded at Paris February roth; which confirms to 


Great Britain the extenſive provinces of Cana- 
da, Eaſt and Weſt Florida, and part of Loui- 
ſiana, in North America: alſo the iſlands of 
Granada, St Vincent, Dominica, and Tobago, 


in the Weſt Indies, 
The Jeſuits expelled from France. 

1764 The parliament granted 10,000 J. to Mr Har- 
riſon for his diſcoyery of the longitude by his 
time- piece. 

Famine and peſtilence in Italy. 
An. carthquuke at Liſbon. 
1765 His majeſty's royal charter paſſed for incorpora- 
ling the ſociety of artiſts. 
An act paſſed annexing the ſovereignty of the 
iſland of Man to the crown of Great Britain. 

1766 April 21ſt. a {pot or macula of the ſun, more than 
thrice the bigneſs of our earth, paſſed the ſun's 
centre. 

The American ſtamp- act repealed March 18th 

A great earthquake at Conſtantinople. 

The . expelled from Bohemia and Den- 
mar 


2767 The Jeſuits expelled from Spain, Venice, and 


Genoa, April ad. 
Martinico almoſt deſtroyed by an earthquake, 
The proteſtants tolerated in Poland Nov. 2d. 
1768 4 of painting eſtabliſhed in London. 
The Turks impriſon the Ruſſian ambaſſador, and 


: declare war againſt that empire. 


The Jeſuits expelled from Naples, Malta, and 
Parma, 


1769 Paoli fled from Corſica June 13th. The idand 
then reduced by the French. 


1770 An ca; FRO at St 3 
1771 Pr Solander and Mr Banks, in bis Britau lic mes 


jeſty's thip the Endeavour, Lieut, Cook, return n 


from a voyage round the world, having made 
ſeveral important diſcoveries in the Southifeas, 


An emigrationof oo, co Tourgouths frem the 


coaſts of the Caſpian Sea to the fronticrs of 
China, 
1772 The King of Sweden changes the conſtitution 
from ariſtocracy to a limited monarchy, 
The pretender marries a princeſs of Germany, 
F of Thomas late Earl of Ay lel- 
ury. 
The cmperor of Germany, Empreſs of Ruſſia, 
and the King of Pruſſia, (trip the King of po- 


A ſier 


Chriſt. 


land of a great part of his dominions, Which 


they divide among themſelves, in violation of 
the molt ſolemn treatics 
1773 Captain Phipps is ſent to explore the North 
Pole; but having made 81 degrees, is in danger 
of being locked up by the ice, and his attempt 
to diſcover a paſlage 1 in that quarter "ys es 
fruitleſs. 
The Engliſh Eaſt India company having, by con» 


queſt or treaty, acquired the extenſive pro- 
vinces of Bengal, Orixa, and Bahar, contain- 


ing 15 millions of inhabitants, great itregula- 
rities are committed by their ſervants abroad ; 
upon which government interferes, and ſends 
out judges &c. for the better adminiſtration 
of juſtice, 


The war between the Ruſſians Sd the Turks 


proves diſpraceful to the latter, who loſe the 
Iſlands in the Archipelago, and by the ſea are 
every where Anderen 

The ſociety of Jeſuits ſuppreſſed by the Pope” 8 

bull Auguſt 25th. 
1774 Peace is proclaimed between the Ruſſians and 
the Turks. 

The Britiſh parliament having paſſed an act lay- 
ing a duty of 3d. per pound upon all teas im- 
ported into America, the coloniſts, conſiderin 
this as a greivance, deny the right of the Britiſh 
parliament to tax them. 

The American colonies ſend deputies to Phila- 
delphia, who aſſume the title of The C ongreſi of 

the Thirteen United Provinces, 

1775 The the American war commences. 
Bunker's Hill Tune 7th. 


The Spaniards and near Algiers and are de- 


feated July 8th. 

1776 The congreſs declare the United States of Ame- 
rica independent of the crown and parliament 
of Great Britain, 4th July. 

The Americans receive a dreadful defeat at 
Iſland Auguſt 27th. 


1 777 Philadelphia taken 15 the Britiſh Oct. 2d. 


General Burgoyne with his army ſurrender to 

the Americans, 
1778 Philadelphia evacuated by the Britiſh, 
1779 A uſe : eruption of Veſuyius Au- 


he ſiege of Gibraltar begun by the Spaniards 


July 8th, 


1780 


Action at 


une 18tb. 
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1730 Jan. 14th, 6 h. A. M. the thermometer ſuſpend- 
ed in the open air at Glaſgow, ſtood at 469 be- 
low 0. | 
The Spaniſh fleet defeated by Admiral Rodney 
an, 16th, 

Charleſton ſurrendered to the Britiſh May 12th. 
A dreadful infarre#tion in London, and riots in 

many other places of the kingdom, 

A great number of Britiſh ſhips taken by the 
combined fleets of France and Spain. 5 
Lord Cornwallis defeats the Americans at Cam- 
den. | 


A dreadful hurricane in the Leeward Iſlands 


Ott. 9th, 8 
An extraordinary ſtorm of wind in England. 
War declared againſt the Dutch Dec. 20th. 
1781 
Britiſh fleets near the Dogger Bank Aug. 5. 


Lord Cornwallis with his army ſarrender to the 


united forces of France and America Oct. 18th. 
Minorca ſurrendered to the Spaniards Februa- 


1732 
ry 4th. 


The French Meet under De Graſſe defeated. 


and almoſt deſtroyed by Admiral Rodney 
April 12th, FR 


The Spaniſh floating batteries before Gibraltar 


entirely deſtroyed Sept, 12th 


A terrible engagement between the Dutch and 


1789 Firſt Congreſs meet un 


LO © 3Y. 


1733 Preliminaries of a general peace ſigned, Ame- 


rica declared independent Jan. zoth. 


A dreadful earthquake, attended with many ex 


traordinary circumſtances, in Italy and Sicily, 

The ſun obſcured by a kind of fog during the 
whole ſummer. 

A volcanic eruption in Iceland ſurpaſſing any 
thing recorded in hiſtory, The lava ſpouted. 
up in three places to the height of two miles 
perpendicular, and continued thus for two. 
months; during which time it covered at tract 
of 3600 ſquare miles of ground, in ſome places 
more than 100 feet deep. 

A large meteor appears to the northward of 
Shetland, and takes its dire&ion ſouthward, 
with a velocity little inferior to that of the 
earth in its annual gourſe round the ſun, Its 
tract obſerved for more than 1000 miles, 

1787 General Convention meet at Philadelphia for the 
purpoſe of forming a new conſtitution, which. 
was afterwards adopted by all the ſtates. 
der the federal conſtitution. 
March 4th. = 35 5 

States General opened at Paris April 25th. 
Baſtile demoliſhed by the people July 14th.. 

Conſtitution of France framed Auguſt 6th, 


—— w 2 — — — — 


CHRONOMET ER, in general, denotes any in- 
ſtrument or machine uſed in meaſuring time; ſuch arc 
clocks, watches, Cc. Sce DIALIL, &c. 

The term chronometer, however, is generally uſed in 
a more limited ſenſe, for a kind of clock ſo contrived 
as to meaſure a {mall portion of time with great exact- 
neſs, even to the ſixteenth part of a ſecond: of ſuch a 
onc there is a deſcription in Deſagulier's experimental 
philoſophy, invented by the late ingenious Mr George 
Graham; which muſt be allowed to be of great uſe for 
meaſuring ſmall portions of time in aſtronomical obſerva- 
tions, the time of the fall of bodies, the velocity of run- 


ning waters, Cc. Bat long ſpaces of time cannot be mea- 


ſured by it with ſufficient exactneſs, unleſs its pendulum 
be made to vibrate in a cycloid ; becauſe, other wiſe it is 
liable to err conſiderably, as all clocks are which have 
Mort pendulums that ſwing in large arches of a circle. 

There have been ſcveral machines contrived for 
meaſuring time, under the name of chronometers, up- 


on | pl ples very different from thoſe on which clocks. 
an 


watches are conſtructed, | 


Plate CXXXVI. fig. 1. repreſents an air-chronome-. 


ter, Which is conſtructed in the following manner, Pro- 
vide a glaſs tube of about an inch in diameter, and three 
or four feet long: the diameter of the inſide of this tube 
muſt be preciſely equal in eyery part: at the bottom muſt 
be a ſmall hole, cloſely covercd with a valve. In the 


tube place a piſton E, fig. 2. which is made to fit it exact- 


ly, and muſt be oiled, that it may move in the tube with 
the greateſt freedom: in this piſton there is a cock that 


ſhuts quite cloſe; and from the top of it there goes a 


cord F, which paſſes through the handle G. The cock 
of the piſton being cloſed, it is to be let down to the 
bottom of the tube, and being then drawn up to the 
top, the air will then raſh in by the valve at the bot- 
tom of the tube, and ſupport the piſton. You are then 
to turn the cock, ſo as to make a very ſmall vent; and 


1 


the air paſſing ſlowly through that vent, the piſton Chrone-- 
will gradually deſcend, and ſhow the hour, either by meter. 


lines cut in the tube with a diamond, or marked with 
aint, or by ſmall flips of paper painted on the glaſs, 
f this chronometer ſhould go too faſt or two ſlow, it 
may be ealily regulates by altering the poſition of the 
cock in the piſton, as it is on that the whole depends. 
If, inſtcad of marking the tube, you would have 
the time ſhown by a dial, it may be eaſily effected by 
placing an ax1s to which the hand of the dial is fixed, 
directly over the tube, and winding the ſtring to which 
the piſton is joined round that axis ; for then, as the 
piſton deſcends, the axis will gradually turn the hand, 
and ſhow the hour: but it muſt be obſerved, that as the. 
deſcent of the piſton is not conſtantly regular, on ac-. 
count of the decreaſe of reſiſtence from the quantity of 
the ſubjacent air as the piſton deſcends, the axis there- 
fore mult not be a regular cylinder, but conical like the 
faſce of a watch, as in fig. 3. by which means the mo- 
tion of the hand of the dial will be conſtant and regular. 
Fig. 4. repreſents a lamp-chronometer, It conſiſts. 
of a chamber lamp A, which is a cylindrical veſſel a- 
bout three inches high, and one inch diameter, placed 
in the ſtand B. The inſide of this veſſel muſt be every, 
vhere exactly of the ſame diameter. To the ſtand 
B is fixed the handle C, Which ſupports the frame: 
DEFG, about 12 inches high, and four wide, This 
frame is to be covered with oiled paper, and divided 
into twelve equal parts by horizontal lines; at the 


end of which are wrote the numbers for the hours, 


from 1 to 12, and between the horizontal lines are 
diagonals that are divided into halves, quarters, Cc. 
On the handle B, and cloſe to the glaſs, is fixed the 
ſtyle or gnomon II. Now, as the diſtance of the 
ſtyle from the flame of the lamp is only half an inch, 
if the diſtance of the frame from the ſtyle is only fix- 
inches, then, while the float that contains the light. 

deſcends, , 


Chrono 
Net 


[ 
Chryſa. 
— — 


4everal diviſions. 
that the oil uſed in this lamp be always ot the faine 


poſe of meaſuring time by means of a pendulum. 


CHR 
deſcends, by the decreaſe of the oil, one incl, the 
ſhadow of the. ſtyle on the frame will aſcend twelve 
inclies, that is, its Whole length, aud ſhow by its pro- 
preſſion the regular iucreaſc of the hours, with thcir 
It is abſolutel / necetlary, however, 


hort and quite pure, and that the wick alſo be con- 
ſtuitly of the ſame ſize aud ſubſtance, a3 it is on theſe 
circainſtances, and the uniform tigure of the veite], 


that the regular, progreſs of the ſhadow depends. 


CurONOMETER, among muſiciaus, an inftrument 
invented by Louie, a French muſician, for the pur- 
Ihe 
form of the inſtrument, as deſcribed by him, 1s that of 
an lonic pilaſter, and is thus deſcribed by Malcolm in 
his Treatiſe of Music, p. 407,—* The chronometer 


conſiſts of a large ruler or board, fix fect or 72 inches 
long, to be ſet on end; it is divided into 11s inches, 
and the numbers fct ſo as to count upwards; and at 
every diviſion there is a ſmall round hole, through 
-whole centre the line of divigon runs. At the top of 


this ruler, about an inch above the divition 72, and 


perpendicular to the ruler, is inſerted a {mall picce of 


wood,” in the upper fide of which there is a groove, 
hollowed along from the end that ſtands out to that 
which is fixcd in the ruler, and ncar each cnd of it a 
hole is made: through theſe holes a pendulum cord is 
drawn, which runs in the groove: at that end of the 
cord which comes through the hole furtheſt from the 
ruler, the ball is hung; and at the other end there is 
a ſmall wooden pin, which can be put in any of the 


holes of the ruler : when the pin is in the upmoſt hole 
at 72, then the pendulum from the top to the centre 
of the ball muſt be exactly 72 inches; and therefore, 


whatever hole of the raler it is put in, the pendulum 
will be juſt ſo many inches as that figure at the hole 
denotes, The manner of uſing the machine is this: 
The compoſer lengthens or ſhortens his pendulum, till 


one vibration be equal to the deſigned length of his 


bar, and then the pin ſtands at a certain diviſion, 
which marks the length of the pendulum ; and this 
number being ſet with the cliff at the beginning of 
the ſong, is a direction for others how-to uſe the 
chronometer, in meaſuring the time according to the 
compoſer's deſign: for with the number is ſet the 
note, crotchet, or minim, whoſe value he would have 
the vibration to he; which in briſk duple time is beſt 
4 minim or half bar, or even a whole bar, when that 
is but a minim; and in (low time a crotchet, In 
triple time, it would do well to be the third part or 
half, or fourth part of a bar; and in the ſimple triples 
that arc allegro, let it be a whole bar. And if, in 
every time that is allegro, the vibration is applied to 
a whole or half bar, practice will teach us to ſubdi- 
vide it juſtly and equally. Obſerve, that, to make this 
machine of univerſal uſe, ſome canonical meaſure of the 
diviſions mult be agreed upon, that the figure may give 
a certain direction for the length of the pendulum. 

CHROSTASIMA, in natural hiſtory, a genus of 
pellacid gems, comprehending all thoſe which appear 
of one ſimple and permanent colour in all lights; ſuch 
are the diamond, carbuncle, ruby, garnet, amethyſt, 
ſapphire, beryl, emerald, and the topaz. Sce Dia- 
MOND, CARBUNCLE, Cc. 

CHRYSA, (anc. geog.), a town of Myſia, on the 

— 


TS- > 206 (# 


©H KR 


ſinus Adramyttenus; extinct in Pliny's tne: it had Che 


cf At4 


4 temple of Apollo Smintheus (Homer, Strabo). 16e — 


country of the fair Chryſcis, who gave firſt riſc to the 


quarrel between Agamemnon and Achilles. 

CHRYSALIS, or AURELIA, in natural hiſtory, a 
ſtate of reſt aud ſeeming inſcuſibility, which butter- 
flics, moths, and ſeveral other kinds of inſets, muſt 
paſs through before they arrive at tncir winged or 
moſt perfect ſtate, l 


In this ſtate, no creatares afford ſo beantiful a va- 


ricty as the butterfly Kinds, 2nd they all paſs through 
this middle ſtate without one exception. The figure 
of the aurclia er chryſalis generally approaches to that 
of a cone, or at lcaſt the hinder part of it is in this 
ſhape; and the creature, while in this ſtate, ſeems to 
have neither legs nor wings, nor has any power of 
walking. It ſeems indecd to have hardly ſo much as 
life, Ittakes no nouriſliment in this ſtate, nor has it any 
organs for taking any; and indeed its poſterior part is 
all that ſeems animated, this having a power of giving 
Itclt fome motions. The external covering of the 
chryſalis is cartilaginous, and conſiderably large, and 
is uſually ſmooth and gloſſy: but ſome few of them 
have a few hairs ; ſome are alſo as hairy as the cater- 


Pillars from which they are produced; and others 


arc rough, and, as it were, ſhagrecned all over. 

In all of theie there may be diſtinguiſhed two ſides ; 
the one of which is the back, the other the belly of the 
animal, On the anterior part of the latter, there 
may always be diſtinguiſhed certain little clevations 
running in ridges, and reſembling the fillets wound 


abour mummies: the part Whence theſe have their 
The other 


origin, is eſteemed the head of the animal. 
ide, or back, is ſmooth, and of a rounded figure in 
moſt of the chryſaliſes ; but ſome have ridges on the 
anterior part, and ſides of this part; and theſe uſually 
terminate in a point, and make an angular appearance 
on the chryſalis. 

From this difference is drawn the firſt general diſ- 
tinction of theſe bodies. They are by this divided into 
two claſſes; the round and the angular kinds. 
firſt are, by the French naturaliſts, called feves ; from 
the common cuſtom of calling the chryſalis of the ſilk- 
worm, which is round, by this name. : 

There is ſomething more regular in this diſtinction 
than might at firſt be conceived ; for the diyiſion is 
continued from the fly-ſtate : the rounded chry ſaliſes 
being almoſt all produced by the phalenæ, or moths ; 
and the angular ones by the papriiios, or day-flies. 
There are ſeveral ſubordinate diſtinctions of theſe 
kinds ; but, in general, they are leſs different from 


onc another than the caterpillars from whence they are 


produced. | 
The head of thoſe of the firſt claſs uſually termi- 
nates itſelf by two angular parts, which ſtand ſeparate 
one from the other, and reſemble a pair of horns, 
On the back, eminences and marks are diſcovered, 
which imagination may form into eyes, noſc, chin, 
and other parts of the human face. | 
There is a great variety and a great deal of beauty 
in the figures and arrangement of the eminences and 
ſpots on the other part of the body of the chryſaliſes of 
different kinds, Itis a general obſervation, that thoſe 
chryſaliſes which are terminated by a ſingle horn, af- 
ſord day- butterflies of the kind of thoſe which have 
| | buttoned 


The 


CHR 


cover the under part of their body, and which uſe all 
their ſix legs in walking, thoſe of many other kinds 
uſing only four of them. Thoſe chryſalifes whichare 
terminated by two angular bodies, and which are co- 
vered with a great number of ſpines, and have the fi- 
gure of a human face on their back in the greateſt per- 
fection, afford butterflies of the day-kind ; and of that 
claſs the characters of which are, their walking on 
four legs, and uſing the other two, that is, the ante- 
rior part, in the manner of arms or hands. The chry- 
ſaliſes which have two angular bodies on their heads, 
but ſhorter than thoſe of the preceding, and whoſe 
back ſhows but a faint ſketch of the human face, and 
which have fewer ſpines, and thoſe leſs ſharp, al- 
ways turn to that ſort of butterfly the upper wings of 
which are divided into ſegments, one of which is ſo 
long as to repreſent a tail, and whoſe under wings are 
folded over the upper part of the back. A careful 
obſervation will eſtabliſh many more rules of this kind, 
which are not ſo perfect as to be free from all excep- 
tions ; yet are of great uſe, as they teach us in gene- 
ral what ſort of fly we are to expect from the chryſalis, 


of which we know not the caterpillar, and therefore 


can only judge from appearances. | 

Theſe are the principal differences of the angular 
chryſaliſes ; the round ones alſo have their differen 
marks not leſs regular than thoſe. 
The greater number of che round chryſaliſes have 
the hinder part of their body of the figure of a cone; 
but the upper end, which ought to be its circular plane 
baſe, is uſually bent and rounded into a fort of knee : 
this is uſually called the head of the chryſalis; but 
there are alfo ſome of this kind, the head of which is 
terminated by a nearly plane ſurface: ſome of the 
creeping ten- legged caterpillars give chryſaliſes of this 
kind, which have each of them two eminences that 
feem to bring them towards the angular kind. 

Among the angular chryſaliſes there are ſome whoſe 
colours ſeem as worthy our obſervation as the ſhapes 
of the others. Many of them appear ſuperbly clothed 
in gold. Theſe elegant ſpecies have obtained the 
name of chry/alis aud aurelia, which are derived from 
Greek and Latin words, ſignifying gold; and from 
theſe all other bodies of the 1 kind have been call - 
ed by the ſame names, though leſs, or not at all, in. 
_ titled to them. As ſome kinds are thus gilded all 
over, ſo others are ornamented with this gay appear- 
ance in a ſparing manner, having only a few 
ſpots of it in different places on their back and belly. 


Theſe obvious marks, however, are not to be de- 


pended upon as certain characters of diſtinction: for 
accidents in the formation of the chryſalis may alter 
them; and thoſe which naturally would have been 
gilded all over, may be ſometimes only ſo in part; 
and either thefe or the others may, by accident, be fo 
formed, as to ſhow nothing of this kind at all, but be 
only of a duſky brown. Thoſe, however, which have 
neither ſilver nor gold to recommend them to your 
eyes, do not want other colours, and thoſe beautifully 
variegated. Some of them are all over of an elegant 
green, as is the chryſalis of the fennel-caterpillar ; 
others of an elegant yellow; and fome of a bright 
greeniſh tinge, variegated with ſpots of a * 
black: we have a very beautiful inſtance of this 1a 
YOL #Y.:: | 
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Chryſalis. buttoned antennæ, and whoſe wings, in a ſtate of reſt, 


which is its laſting colour; a 
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kind in the chryſalisof the elegant cabbage - caterpillar. Chryſalis. 
The general colour of the chry ſalis of the common bu W- 
terflies, however, is brown. 

Some are alſo of a fine deep black; and of theſe 
many are ſo ſmooth and gloſſy, that they are equal to 


the fineſt Indian japan. The common caterpillar of 
the fig-tree gives an inſtance of one of theſe moſt beau - 
tiful gloſſy ones; the caterpillar of the vine affords 
another of theſe fine black chryſaliſes, 
The rounded chryſaliſes do not afford any thing of 
that variety of colouring ſo remarkably beautiful in 
the angular ones; they are uſually of a duſky yellow, 
in different ſhades, and are often variouſly ſpotted 
with black: but theſe, as well as all other chryſaliſes, 
before they arrive at their fixed colour, paſs through 
ſeyeral other temporary ones; ſome being of a diffe- 
rent colour when firſt produced from the caterpillar, 
from what they are a few days afterwards ; and ſome 
varying ſo greatly, though only in degree, as not to 
be diſtinguiſhable, even by the meſt converſant eye, 
from what they were when firſt produced. The 
green rough caterpillar of the cabbage has a chryſalis 
which is green at firſt; and from that gradually goes 
through all the ſhades of green to faint yellow, 
one of the oak cater- 
pillars yields a chryſalis beautifully ſpotted with red at 
its firſt appearance; but theſe ſpots. change to brown 
for their fixed colour : the third day from their forma- 
tion uſually fixes their laſting colours; and if they are 
obſeryed to turn black in any part after this time, it is 
a ſign that they are dead or dying. . 
The ſeveral ſpecies of inſects, as a fly, ſpider, and 
an ant, do not differ more evidently from one ano- 
ther in regard to appearance, than do a caterpillar, 
its chryſalis, and a banarfty roduced from it; yet it 
is certain, that theſe are all 7 product of the ſame 
individual egg; and nothing is more certain, than 


that the ereature which was for a while a caterpillar, 


is, after 2 certain time, a chryſalis, and then a but- 
terffy. Thefe great changes produced in ſo ſudden a 
manner, ſeem like the metamorphoſes recorded in the 
fables of the ancients; and indeed it is not improbable 
that thoſe fables firſt took their origin from ſuch 
changes. 5 „„ 

The parts being diſlinguiſhable in the chryſalis, we 
eaſily find the difference of the ſpecies of the fly that 
is to proceed from it. The naked eye ſhows whether 
it be one of thoſe that have, or of thoſe that have not, 
a trunk; and the aſſiſtance of a microſcope ſhows the 
antennz ſo diſtinctly, that we are able to diſcern whe- 
ther it belongs to the day or night claſs; and often to 
what genus, if not the very ſpecies : nay, in the plu- 
moſe horned kinds, we may ſee, by the antennæ, 
whether a male or female phalæna is to be produced 
from the chryſalis; the horns of the female being in 
this ſtate evidently narrower, and appearing leſs ele- 
vated above the common ſurface of the body Nia thoſe 
of the male. - | 
All theſe parts of the chryſalis, however, theugh 
ſeen very diſtinctly, are laid cloſe to one another, and 
ſcem to form only one maſs ; each of them is covered 
with its own peculiar membrane in this ſtate, and all 
are ſurrounded together by a common one; and it is 
only through theſe that we ſce them; or rather we 
ſee on theſe the figures of all yu parts moulded vithin, : 

| 5 an 
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The chryſalis is ſoft when firſt produced, and is wet- 
ted on the front with a viſcous liquor; its ſkin, though 
very tender at firſt, dries and hardens by deprees: 
but this viſcous liquor, which ſurrounds the wings, 
legs, Cc. hardens almoſt immediately; and in conle- 
quence faſtens all thoſe limbs, Cc. into a mats, which 
were before looſe from one another: this liquor, as 
it hardens, loſes its trauſparence, and becomes brown ; 


ſo that it is only while it is yet moiſt that theſe parts 


are to be ſeen diſtinct. | 

It is evident from the whole, that the chryſalis is 
no other than a butterfly, the parts of which are hid 
under certain membranes which faſten them together; 
and, when the limbs are arrived at their duc ſtrength, 
they become able to break through theſe membranes, 
and then expand and arrange themſclvcs in their pro- 
per order. | | 

The firſt metamorphoſis, therefore, differs nothing 
from the ſecond, except that the butterfly comes from 


the body of the caterpillar in a weak ſtate, with limbs 
unable to perform their offices, whereas it comes from 


the chryſalis perfect, nn 
M. Reaumur has given us many curious obſerva— 
tions on the ſtructure and nſes of the ſeveral cover- 
ings that attend the varicties of the caterpillar-kind in 
this (tate, | | 5 
The creatures in general remain Wholly immove- 


able in this (tate, and ſcem to have no buſineſs in it 


but a patient attendance on the time when they are 


of the other parts of a caterpillar. 


to become buttertlics; and this is a change that can 


happen to them only as their parts, before extremely 
ſoft and weak, are capable of hardening and becoming 
firm by degrees, by the tranſpiration of that abundant 
humidity which before kept them ſoft: and this is 


proyed by an experiment of M. Reaumur, who, inclo- 


ſing ſome chrylaliſcs in a glaſs tube, found, after ſome 
time, a ſmall quantity of water at the bottom of it; 
waich could have come there no other way, but from 
the body of the incloſed animal. This iranfpiration 
depends greatly on the temperature of the air; it is 
increaſed by heat, and diminiſhed by cold ; but it has 
alſo its peculiarities in regard to the leveral ſpecies 
of butterfly io which the chryſalis belongs. | 


According io theſe obſervations, the time of the 


duration of the animal in the chryſalis ſtate mult be, 
in different ſpecies, very different; and there is in- 
deed this wide diffcrence in the extremes, that ſome 
ſpecies remain only cight days in this ſtate, and others 
eight months. | | 

We know that the caterpillar changes its ſkin ſour 


or five times during its living in that (tate; and chat 


all theſe ſkins are at firſt produced with it from the 
egg, lying cloſely over one another. It parts with, 
or throws off all theſe one by one, as the butterfly, 


which is the real animal, all this time within, grows 


more and more perfect in the ſcveral firſt changes. 
When it throws off one, it appears in another ſkin ex- 
actly of the ſame form; but at its final change from 
this appearance, that is, when it throws off the laſt 
ſkin, as the creature within is now arrived at ſuch a 
degree of perfection as to need no farther taking of 
nouriſhment, there is no farther need of teeth, or any 
The creature, in 
this laſt change, proceeds in the very ſame manner as 


* 
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and therefore it requires attention to diſtinguiſh them. 
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in all the former, the ſkin opening at the back, and Chryfalia. 
the animal making its way out in this ſhape. It a ca VT 


terpicjar, when about to throw off this laſt ſkin, be 
thrown into ſpirits, of wine, and left there for a few 
days, the membranes within will harden, and the 
creaiure may be afterwards carefully opened, and the 
chryſalis taken out, in which the torm of the tender 
butterfly may be traced in all its lincaments, and its 
eyes, legs, Cc. evidently ſeen. It is not ncceſlary, 
however, to ſeize upon this exact time {or proving 
the exiſtence of the chryſalis or butterfly in the cater- 
pillar: tor it one of theſe animals be threwn into ſpi- 
rit of wine, or into vinegar, ſome days before that 
time, and left there ſor the fleſh to harden, it may af- 
terwards be diſſected, and all the lincaments of the 
butterfly traced out in it, the wings, legs, antennæ, &c. 
oy as cvident here, and as large, as in the chry- 
lalis. | | 2 

It is very plain from this, that the change of the 
caterpillar into chryſalis, is not the work of a moment ; 
but is carrying on for a long time betore;, even from 
the very hatching of the creature from the egp. The 
parts of the butterfly, however, are not diſpoled ex- 
actly in the ſame manner while in the body of the ca- 
terpillar, as when left naked in the form of the chry- 
ſalis: for the wings are proportionally longer and 
narrower, being wound up into the form of a cord; 
and the antenne are rolled up on the head; the trunk 
is alſo twiſted up and laid upon the head ; but this in 
a very different manner from what it is in the perfect 
animal, and very different from that in which it lies 
within the chryſalis; ſo that the firſt formation of the 


butterfly in the caterpillar, by time arrives at a pro- 


per change of the diſpoſition of its parts, in order to 
its being a chryſalis. The very eggs, hereafter to be 


_ depolited by the butterfly, are alſo to be found not 


only in the chryſolis, but in the caterpillar uſelf, ar- 
ranged in their vatiral, regular order. They are in- 
deed in this (tate very ſmall and tranſparent; but af- 
ter the change into the chryſalis, they have their pro- 
per colour. 


As ſoon as the ſeveral parts of the butterfly, there- 
fore, arc arrived at a ſtate proper tor being expoſed 
to the more open air, they are thrown out from the 
body of the caterpillar, furrounded only with their 
membranes; and as ſoon as they are arrived after 
this at a proper degree of fireppth and ſolidity, they 
labour 10 break throngh theſe thinner coverings, and 
to appear in their proper and natural form. The 
time of their duration in this ſtate of chryſalis is very 
uncertain, ſome remaining in it only a few days, 
others ſeveral months, and ſome almoſt a year in ap- 
pearance. But there is a fallacy in this that many 
are not aware of. It is natural to think, that as ſoon 
as the creature has incloſed itſelf in its ſhell, be that of 
what matter it will, it undergoes its change into the 
chryſalis ſtate. And this is the caſe with the gene- 
rality: yet there are ſome which are eight or nine 
months in the ſhell before they become chryſaliſes; ſo 
that their duration in the real chryfalis ſtate is much 
ſhorter than it naturally appears io be. M. Reaumur 
carefully watched the auriculated caterpillar of the 
oak in its ſeveral changes, and particularly from its 
chryſalis, which is of this laſt kind, into the fly; and 


has given an account of the method of this as an in- 


ſtance 
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The membranes which envelope the creature in 
this chryſalis (tate are at firſt tough aud firm, and im- 
mediately touch the ſeveral parts of the incloſcd ani- 
mal; but by degrees, as theſe parts harden, they be- 
come covered, ſome with hairs, and others with ſcales, 
Theſe, as they continue to grow, by degrees fall off 
the ſeveral particular membranes which cover the 
parts on which they are placed, to a greater diltance, 
and by degrees loofen them from the limbs. This is 
one reaſon of thoſe membranes drying and becoming 
brittle. 

The middle of the upper part of the coxsELET is 
nſually marked with a line which runs in a longitudli- 
nal direction: and this part is always more elevated 
than the reſt, even in the conic kinds, which are no 
otherwiſe angular. This line is in ſome very bold and 
plain; in others it is fo faint as not to be diſtinguiſhable 
without glaſſes; but it is always in the midſt of that 
line that the ſhell begins to open. The motion of the 
head of the butterfly backwards firit occaſions this 


crack; and a few repetitions of the ſame motion open 


it the whole lengih of the hne. - 

The clearing itſelf, however, entirely, is a work 
of more time in this caſe, than is the paliing of the 
chryſalis out of the body of the caterpillar, In that 
caſe there is a crack ſulficiently large in the ſkin of the 
back, and the whole. chryſalis being looſe comes out 
at once, Baut in this caſe, every particular limb, and 


part of the body, has its ſeparate caſe; and theſe are 


almoſt inconcceivably thin and tender, yet it is necc{- 
ſary that every part be drawn out of them before it 
appear naked to the open air. As ſoon as all this 1s 
effected, and the animal is at full liberty, it either con- 
tinues ſome time upon the remains of its covering, or 
creeps a lintle way diſtant from it, and there reſts, 
The wings are what we principally admire in this crea- 
ture. Theſe are at this time ſo extremely folded up, 
and placed in ſo narrow a compaſs, that the creature 
ſeems to have none at all: but they by degrees ex- 
pand and unfold themſelves; and finally, in a quarter 
of an hour, or half an hour at the utmolt, they appear 


at their full ſize, and in all their beauty, The man- 


ner of this ſudden unſolding of the wings is this: the 
ſmall figure they make when the creature firſt comes 


out of its membranes, does not prevent the obſerving 


that they are at that time conhiderably thick, This is 
owing to its being a large wing foided up in the niceſt 
manner, and with folds ſo arranged as to be by no 
mtans ſenſible to the cye, for the wing is never ſcen 
to unfold; bat, when obſerved in the moit accurate 
manner ſeems to grow under the eye to this extent. 
When the creature is firſt produced from the (hell, it 
is every where moiſt and tender; even its wings have 
no ſtrength or ſtiffneſs till they expand themlelves; 
but they then dry by degrees, and, with the other 
parts, become rigid and firm, But if any accident 
prevents the wings from expanding at their proper 
time, that is, as ſoon as the creature is out of its ſhell, 
they never afterwards are able to expand themſelves; 
but the creature continnes to wear them in their con— 
tracted and wholly uſcleſs ſtate; and very often, when 
the wings are in part extended before ſuch an accident 
happens, it ſtops them in a partial extenſion, and the 
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creature muſt be contented to 
them in that manner. 


M. Reaumur has proved, that heat and cold make Chryſan- 
great ditfcrences in the time of hatching the butterfly hemum: 
from its chryſalis ſtate: and this he particularly tried 


with great accuracy and attention, by puiting them in 
veſſels in warm rooms, and in ice-houſes; and it ſcem- 
ed wholly owing to the haſtening or retarding the eva- 
poration of the abundant humidity of the animal in the 
chryſalis (tate, that it ſooner or later appeared in the 


| butter-fly form. He varniſhed over ſome chryſalifts, 


in order to try what would be the effect of thus wholly 
preventing their tranſpiration; and the conſequence. 
was, that the butterfly came forth from theſe two 
months later than their natural time. Thus was the 
duration of the animal in this ſtate lengthened ; that is, 
Its exiltence was lengthened : but without any advan- 
tage to the creature, fince it was in the time of its 


(tate of inaction, and provably of inſenfibility. 


Though this was of no confequence, M. Reaumur 
deduces a hint from it that ſeems to be of ſome uſe. 
He obterves, that hens eggs, of which we make fo 
many uſes, and eat in ſo many forms, are properly a 
ſort of chryſalis of the animal; their germ, after they 
are impreguated by the cock, containing the young 
animal alive, and wailing only a duc degree of warmth 
to be hatched, and appear in its proper form, Epps 
tranſpire notwithltanding the bharduels of their ſhells; 
and when they have been Jong kept, there is a road 
found near one of their ends, between the fhcll aud 
the internal membrane ; this is a mark of their being 
ſtale, and is che effect of an evaporation of part of 
their humidity: and the (ime varniſh which had been 
uſed to the chryſalis, being tried on eggs, was found to 
preſerve them for two years, as freſh as if laid bur the 
ſame day, and ſuch as the niceit palate could not dil- 
tinguiſh from thoſe that were ſo, Sce Ess. 

It is not yet known how much farther this uſcful 


ſpeculation might be carried, and whether it might not 


be of great uſe even o human lite, to invent ſome- 
thing that ſhould act in the manner of this varniſh, by 
being rubbed over the body, as the athlete did of old, 
and the ſavages of the Weſt Indies do at this time, 
Without knowing why. But to return to the inſets. 
which are the ſubjects of this article; their third tate, 


that in which they are winged, is alwavs very ſhort, 


and ſeems deſtined for no other action but the propaga- 
tion of the ſpecics* See PAILIIO. 
CHRYSANTHEMUM, corkn-MARIGOLD: A ge- 
nus of the polygaimia ſupertiva order, belonging tov the 
ſyngencha claſs of plants; and in the natural method 
ranking under the 49th order, Compoſite, The re- 
ceptacle is naked; the pappas marpinated, or confiſt- 
ing only of a border: the calyx hemiſpherical and im- 
bricated, with the marginal. ſcales membranaceous. 
There are 19 ſpecies, of which the following are the 
moſt remarkable: 1. The ſcrotinum is a native of 
North America, The roots of this plant creep far 
under the ſurface, and ſend up ſtrong ſtaiks more than 
four feet high, garniched with Jong ſawed leaves end- 
ing in points. Theſe ſtalks divide upward into many 
ſmaller; each being terminated by a large, white, ra- 
diated flower, which appears in the end of Auguſt or 
September, 2. The coronarium hath been long cul- 


tivated in the gardens on account of the — of its 
HOWCrYS, © 
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garniſhed with pinnated leaves, and crowned with ele- 


gent compound flowers of different colours and pro- 


perties. The varieties are, ſingle and double flowers 
of a cream-colour ; yellow; yellow and white: brim- 
ſtone · coloured; fiſtular, or quilled; or thoſe with 
finely jagged leaves, and flowers of all the above co- 
lours and properties. All the varictics begin flower- 
ing in July: the flowers are exceedingly numerous, 
and exhibit a conſtant ſucceſſion of full bloom till No- 
vember; and both ſingle and double are ſucceeded by 

abundance of ſeed. 2. The puteſcens is a native of 
the Canary iſlands. It riſes with a ſhrubby ſtalk near 
two feet high, dividing into many branches, which 
are garniſhed with pretty thick ſucculent leaves, of a 
greyiſh colour, cut into many ſegments. The flowers 
come out from the wings of the leaves, growing upon 
naked footſtalks lingly, which greatly reſemble thoſe 
of chamomile. There is a ſucceſſion of flowers on the 
ſame plant for the greateſt part of the year, for which 
it is chiefly eſteemed. This plant will perfect ſeeds in 
Britain when the ſeaſons are favourable. 

Culture, The firſt kind multiplies very faſt by its 
creeping roots, and will thrive in any foil or ſituation. 


The ſecond may be raiſed in abundance from ſeed, ei- 


tber in a hot-bed or warm border, in the ſpring, for 
tranſplanting; alſo by cuttings and flips of their 
branches in autumn. The latter method is practiſed 
only for the propagation of the fine doubles, for an 
early bloom the following ſummer; and the beſt time 
to perform it is in September, or early in October. 
Cut off at that time a quantity of the robuſt ſide 
ſhoots, from three to ſix inches long, without flowers; 
diveſt them of the lower leaves, and plant many of 
them together in large pots, within an inch or two of 
their tops, and two or three inches apart, give ſome 
water, and place them in the ſhade during the hot 


weather: by the end of October they will be rooted, 


when the pots are to be removed either into a green- 
houſe or garden-frame, for the winter; but the latter 


is the moſt eligible, where they may enjoy the full air 


in mild weather, and have occaſional ſhelter from 
froſt. In April they may be tranſplanted ſingly into 
borders and ſome in pots. The plants thus raiſed will 


flower a month or ſix weeks ſooner the ſucceeding 


ſummer than thoſe raiſed in the ſpring from ſeed ; but 
as they ſoon become barren, it is proper to have al- 
ways a quantity of plants raiſed from the ſeed. The 
third ſort may be raiſed either from ſeeds or cut- 
tings, but requires to be ſheltered in the green-houſe 
in winter, | | 

CHRYSES, the prieſt of Apollo, father of Aſty- 
nome, called from him Chryſeis. When Lyrneſſus was 
taken, and the ſpoils divided among the conquerors, 
Chryſeis fell to the ſhare of Agamemnen. Chryſes 
upon this went to the Grecian camp to ſolicit his 
daughter's reſtoration; and when his prayers were 
fruitleſs, he implored the aid of Apollo, who viſited 
the Grecks with a plague, and obliged them to reſtore 
Chryſeis. 

CHRYSIPPUS, a ſtoic philoſopher, born at So- 
los in Cilicia, was diſciple to Cleanthus, Zeno's ſuc- 
ceſſor. He wrote many books, ſeveral of which re- 

lated to logic. None of the philoſophers ſpoke in 
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Chryfan- flowers. It grows to the height of three feet, with a 
themum ſingle opright ſtalk divided into numerous branches, 
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ſtronger terms of the fatal neceſſity of every thing, Chryſis 


that if it had not been for Chryſippus, the porch had 
never been, Yet the Stoics complained, as Cicero 
relates, that he had collected ſo many arguments in fa- 
vour of the ſceptical hypotheſis, that he could not an- 
ſwer them bimſelf; and thus had furniſhed Carneades, 
their antagoniſt, with weapons againſt them. There is 
an apophrhegm of this philoſopher preſerved, which 
does him honour. Being told that ſome perſons ſpoke 
ill of him, “ It is no matter (ſaid he), I will live ſs 


that they ſhall not be believed.“ 


CHRYSIS, or GOLDEN-FLY, in natural hiſtory: A 


genus of inſets belonging to the order of hymenop- 


tera, The mouth is armed with jaws, but has no pro- 
boſcis ; the antennæ are filiform, bent, and conſiſt of 
12 articulations ; the abdomen is arched, with a ſcale 


on each ſide; the anus is dentated, and armed with 2 


ſting; the wings lic plain; and the body appears as if 
gilt. There are ſeveral ſpecies; but the ignita, or 


flaming chryſis, is beautified with the moſt reſplendent 


colours, The fore-part of its head is green and pold, 
and the hinder of a lovely azure. The thorax is like- 


wiſe azured over, with a mixture of green, and termi- 


nates at its extremity with ſharp points on both 
ſides, 
a coppery-red behind, imitating molten copper highly 
poliſhed. The whole inſect is dotted on its upper part, 
which gives it a great reſplendency of colour. The 


antennz are black, and legs green intermixed with 


gold. This ſpecies dwells in holes of walls between 


the ſtones, and in the mortar that cements them. It 
is often ſeen iſſuing from ſuch holes, where it neſtles 


and performs its work. The larvæ, which reſemble 


thoſe of the waſp, likewiſe inhabit the holes of de- 


cayed walls, | 


"CHRYSITRIX, in botany: a genus of the dioe- 
cia order, belonging to the polygamia claſs of plants. 


In the hermaphrodite the glume is two-valved, the 


corollæ from chaff numerous and briſtly ; many ſtami - 


na, one within each chaff; one piſtillum. The male 
is the hermaphrodite; there is no piſtillum. _ 
 CHRYSOBALANUS, cocoa PLUM: A genus 
of the monogynia order, belonging to the icoſan- 
dria claſs of plants; and in the natural method rank- 


ing under the 36th order, Pomaceæ. The calyx is quin- 


quefid, the petals five; plum-kernel five furrowed 
and five-valved. There 1s only one ſpecies, the icaco, 
which is a native of the Bahama iſlands and many o- 


ther parts of America, but commonly grows near the 
ſea." It riſes with a ſhrubby ſtalk eight or nine feet 
high, ſending out ſeveral ſide- branches, which are co- 
vered with a dark brown bark, The flowers are white, 


and are ſucceeded by plums like damſons; ſome blue, 


ſome red, and others yellow. The ſtone is ſhaped like 
a pear, and has five longitudinal furrows, The plums 


have a ſweet luſcious taſte, and are brought to the 
tables of the inhabitants, by whom they are much eſ- 
teemed, | — 

CHRYSOCOMA, coLpy-Locks: A genus of the 
polygamia æqualis order, belonging to the ſyngeneſia 
claſs of plants; and in the natural method ranking 
under the 49th order, Compoſite, The receptacle is 


The abdomen is green and gold before, and of 


nor more pompouſly of the liberty of man, than the | 
Stoics, Chryſippus in particular. He was ſo conſider- 
able among them, as to eſtabliſh it into a proverb, . e 
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rets. There are nine ſpecies, the moſl remarkable of 
which are, the linoſyris, the coma aurea, and the cor - 


2 nasa. Theſe are herbaceous flowering perennials, grow- 


ing from one to two feet high, ornamented with nar- 
row leaves, and compound floſcular flowexs of a yellow 
colour. They are eaſily propagated by dividing the 
roots or by cuttings ; but the two laſt require to be ſhel- 
tered in the green-houſe in winter. LO 
CHRYSOGONUM, in botany: A genus of the 
polygamia neceſſaria order, belonging to the ſyngene- 
ſia claſs of plants; and in the natural method ranking 
under the 49th order, Compoſite. The receptacle is 
paleaceous; the pappus monophyllous, and tridented; 
the calyx pentaphyllous; the ſceds wrapped up each in 
a tetraphyllons calyculus, or little cup. 
CHRYSOLARUS (Emanuel), one of thoſe learn- 


ed men in the 14th century who brought the Greek 


literature into the weſt. He was a man of rank; 
and deſcended from an ancient family, ſaid to have 
removed with Conſtantine from Rome to Byzantium, 
He was ſent into Europe by the emperor of the eaſt 
to implore the aſſiſtance of the Chriſtian princes. He 
afterwards taught at Florence, Venice, Pavia, and 
Rome; and died at Conſtantinople, in 1415, aged 47. He 
wrote a Greek grammar, and ſome other ſmall pieces. 
_ CHRYSOLITE, or YELLOWISH-GREEN TOPAZ; 
a precious ſtone of a graſs green colour, ſound in the 
Eaſt Indies, Brazil, Bohemia, Saxony, Spain, in Au- 
vergne and Bourbon in France, and in Derbyſhire in 
England. Some are likewiſe found with volcanic la- 
vas, as in the Vevarais, where ſome large lumps have 
been ſeen of 20 or 30 pounds mo but it is re- 
markable, that ſome of theſe chryſolites are partly de- 


compoſed into an argillaceons ſubſtance. All chryſo- 


lites, however, are far from being of the ſame kind. 
The oriental is the ſame with the peridot, and differs 
only by its green hue from the ſapphires, topazes, and 
rubies of the ſame denomination. This becomes elec- 
tric by being rubbed ; has a priſmatic form of ſix, or 
ſometimes of five ſtriated faces; and does not loſe its 
colour or tranſparency in the fire, which the common 
cChryſolite often does; becoming either opaque, or 
melting entirely in a ſtrong heat. The inſtant it melts, 
it emits a phoſphoric light like the baſis of alum and 
gypſeous ſpar : with borax it produces a thin colourleſs 
glaſs. Its ſpecific gravity is between 3.600 and 3.700; 
according to Briſſon it is 2.7821, or 2.6923; and that 
of the Spaniſh chryſolite 3.0989. 
The fabſtance of this precious ſtone is lamellated in 
the direction of the axis of its primitive form: but the 
chryſolite from Saxony is foliated in a perpendicular 
direction to the ſame axis. The chryſolite of the an- 
cients was the ſame gem which is now called ?, and 
the name of itſelf indicates that it ought to be fo, 
Pliny ſays that the colour of the chryſolite is yellow 
like gold. £4 | | | 
CHarysSOLITE-Paſle, a kind of glaſs made in imita- 
tion of natural chryſolite, by mixing two ounces of 
prepared cryſtal with ten ounces of red-lead, adding 
12 grains of crocus martis made with vinegar; and 
then baking the whole for 24 hours, or longer in a 
well luted cucurbit. i 
CHRYSOMELA, in zoology, a genus of inſects 
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num and imbricated z the ſtyle hardly longer than the flo- 
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belonging to the order of coleoptera. The antenna 
are ſhaped like bracelets, and thicker on the outſide; 
and neither the breaſt nor the elytra are 


nzus, principally diſtinguiſhed by differences in their 
colour. They are to be found almoſt every where, in 
woods, gardens, &c. Their progreſſive motion is 
flow; and ſome when caught emit an oily liquor of a 
diſagreeable ſmell. The ol 

ſeveral ſpecies of Chryſomele are adorned, and which 
ſeem to exhibit the brilliancy of gold and copper, have 
occaſioned their bearing that pompous name. 
larvæ of theſe inſects have in general an oval body, 
rather oblong and ſoft; on the fore - part of which are 
ſituated fix feet, which are ſcaly, as is alſo the head. 
They prey upon the ſubſtance of leaves, rejecting the 
fibrous part. Thoſe of the leaping chryſomelæ infeſt 
the cotyledons and tender leaves of plants. Of this 
genus is that very pernicious inſect called by the coun- 
try people the turnip fly, which infeſts turnips and 
many crops in the garden, deſtroying often whole 
fields while in their ſcedling leaves. In very hot ſum- 
mers they abound to an amazing degree, and, as you 
walk in a field or in a garden, make a pattering like 
rain, by jumping on the leaves of the turnips or cab- 
bages. See Plate CXLIX. 5 
CHRYSOPHYLLUM, or BULLY-TREE: A ge- 
nus of the monogynia order, belonging to the pentan- 
dria claſs of plants; and in the natural method rank - 
ing under the 43d order, viz. Dumoſe. The corolla 
is campanulated, decemfid, with the ſegments alter- 
nately a little patent. 
ry. There are two ſpecies, the cainito and glabrum, 
both natives of the Weſt Indies. The firſt rifes 30 or 
40 feet high, with a large trunk covered with a brown 
bark, and divides into many flexible ſlender branches, 
which generally hang downward, garniſhed with ſpear- 
ſhaped leaves, whoſe under ſides are of a bright ruſſet 
colour. The flowers come out- at the extremities of 
the branches diſpoſed in oblong bunches, which are 
ſucceeded by fruit of the ſize of a golden pippin, that 
are very rough to the palate, and aſtringent ; but when 


Ch 
phylum 


inated, 
There are no leſs than 122 ſpecies enumerated by Lin- r 


| 


ittering colours with which 


The 


The fruit is a ten-ſceded ber- 


kept ſome time mellow, as is practiſed here with med- 


lars, they have an agreeable flavour. The ſecond ſort 
never riſes to the height of the firſt, nor do the trunks 
grow to half the ſize; but the branches are ſlender and 
garniſhed with leaves like thoſe of the firſt. The flow- 
ers come out in cluſters from the ſide of the branches, 


which are ſucceeded by oval ſmooth fruit about the ſize 


of a bergamot pear. This contains a white clam- 


my juice when freſh; but after being kept a few days, 


it becomes ſweet, ſoft, and delicious. Incloſed are 
four or five black ſeeds about the ſize of thoſe of a pom- 
kin. Both theſe plants are frequently preſerved in 
gardens where there are large ſtoves, and arc propa- 


gated by ſeeds, but the plants can ncyer bear the open 
air in Britan. 


_ CHRYSOPLENIUM, in botany: a genus of the 


digynia order, belonging to the decandria claſs of 
plants; and in the natural method ranking under the 


12th order, Succulentæ. The calyx is quadrifid or 


quinquefid, and coloured; no corolla; the capſule bi- 
roſtrated, unilocular and polyſpermous, 
CHRYSOPRASUS, or CHRYsoPRAS1USs, the roth 


of the precious ſtones mentioned in the Revelations, as 


forming 


| Chryſopra- forming the foundation of the e Jeruſalein. 


The chryſopraſius is by mincralogiſts reckoned to be a 
variety of the chryſolite, and by Cronſtedt called the 
yellowiſh green and claudy topaz, He conjectures that 


it may perhaps be the ſubſtance which ſerves as a matrix 


to the chrylolite; as thoſe that be had ſcen were like 
the clear veined quartz, called in Sweden milk cryſtal, 
which is the firſt degree of cryſtallization. 


The chryſopraſus, according to M. Magellan, is of 


a green colour, deeper than the chryſolite, but with a 


\ yellowiſh tinge inchning to blue like the green leek. 

M. Achard {ays that it is never found chryſtallized, 
and that it is ſemitranſparent, By others it is rec- 
koned among the quartz, and its colour is ſuppoſed to 
be owing to the mixture of cobalt, as it gives a fine 
blue glaſs when melted with borax, or with fixcd al- 


kali, Mr Achard, however, found the glaſs of a decp _ 


yellow when the fulion was made with borax; and 


that it really contains ſome calx of copper inſtead of 


cobalt. Mr Dutens ſays, that fome gold has been 
found in this kind of ſtone : bat this lalt belongs in all 
probablity, ſays M. Magellan, to another claſs of 
- ſubſtances, viz.. the vitreous ſp ars. 

To the latter belongs molt probably the aventurine, 
whoſe colour is generally a yeliow-brown red; though 


ſometimes it inclines more to the yellow, or greenilh,. 


than to the red. Theſe ſtones are not quite tranſpa- 
rent: ſome indeed ſhine with ſuch a brilliancy, as to 
render them of conſiderable value, but they are very 
rare, The common aventurine is but an artificial glaſs 
of various colours with which powder of gold has 
been mixed; and theſe imitated aventurines ſo fre— 
quently excel the native ones in ſplendor, that the 
eſteem of the latter is now much lowered, 


it to be of a greeniih-bluc colour, like the leaves of a 

leek; it only differs from the chtyſolite in its bluith 

hue, 3 8 
CHRYSOSTOM (St John), a celebrated patri- 


arch of Conſtantinople, and one of the moſt admired 


fathers of the Chriſtian church, was born of a noble 
family at Antioch about the year 347. He ſtudied 
rhetoric under Libavios, and philoſophy under Andra- 
gathus: after which he ſpent ſome time in ſolitude in 
the mountaiss near Antioch ; but the auſterities he en- 
dured having impaired his health, he returned to An— 
tioch, where he was ordained deacon by Meletius. 
Flavian, Meletius's ſucceſſor, raiſed him to the office 
of preſbyter five years after; when he diſtinguithed 
himſelf ſo greatly by his eloquence, that he obtained 
the ſarname of Golden mauth, Nettarins patriarch of 
Conſtantinople, dying in 397, St Chryſoſtom, whoſe 
fame was ſpread throughout the whole empire, was 
choſen in his room by the unanimons conſent of both 
the clergy and the people. The emperor Arcadius 
confirmed this election, and cauſed him to leave An- 
tioch privately, where the people were very unwilling 
to part with him. He was ordained biſhop on the 
25th of February 398; when he obtained an order 
from the emperor againſt the Ennomians and Monta- 
niſts; reformed the abuſes which ſubſiſted amongſt his 
clergy: retrenched a great part of the expences in 
which his predeceſſors had lived, in order to enable 
him to feed the poor and build hoſpitals; and preached 
with the utmoſt zeal againſt the pride, Juxury, and 
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avarice of the great. 


procured him many poweriul enemies. He differed 


f | 


But his pious liberty of ſpeech Chryſtal - 


with Theophilus of Alexandria, who got him depoſed Chubb. 


and baniſhed; but he was ſoon recalled, After this, 
declaiming again(t the dedication of a ſtatue erected to 
the empreſs, {he baniſhed him into Cucuſus in Arme- 


nia, a moſt barren unhoſpitable place; afterwards, as 


they were removing him from Petyus, the ſoldiers 
treated him fo reughly, that he died by the way, A. D. 
407. The belt edition of his works is that publiſhed 
at Paris in 1718, by Mountfaucon, 


CHRYSTAL. Sce CRYSTAL. 


CHUB, or cHuss, in ichthyology. 
NUS, 


The reſorts of this fiſh are eaſily found; for they 


are pgencraily holes, overſhaded by trees, and this 


ih will be ſcen floating in ſuch almoſt on the ſurface of 


the Water in a hot day in great numbers. They arc 
but a poor filh tor the table, and are very full of bones; 
bur they entertain theangler very much, and are of 
the number of thoſe that are caſily taken, The belt. 
manner of fiſhing for him is thus: prepare a very 


ſtrong rod of a ſufficient length; fix io the hook a 


gralshopper; place yourſelf lo as to be perfectly out 
of . light ef the filh, and drop in the bait about tuo 
feet trom the place where a large chub lics; it he does 
not ſee the angler he very ſcldom fails biting, and is 
immediately taken; but he is. ſo ſtrong a fiſh that he 


ſhonld be taken out carefully, after a great deal of 


playing, otherwiſe the tackle will be in danger; a bee- 


tle, or any large fly, will anſwer the purpoſe in the 
place of a graſshopper; and it none of them are to be 
| had, the method of filhing muſt be altered, and the 
With re- 
gard to the chryſopraſus, its name from 729%, ſhows. 


line be long enough for tiſhing at the bottom. In March 


and April this tiſh is to be caught with Jarge red. 
worms; in June and July with flies, ſnails, and cher- 
ries; but in Auguſt and September the proper bait is 
good cheeſe pounded in a mortar, with ſome ſatfron, 


and a little butter; ſome make a paſte of cheeſe and 
Venice turpentine for the chub in winter, at which 
ſeaſon this fiſh is better than at any other; the bones 
are jeſs troubleſome in this ſeaſon, and the Alcth is more 
firm aud better talted ; the row is alſo well flavoured in 
general. 
at the bottom in cold weather, and near the top in hot, 
and the fiſh will bite cagerly. | 
CHUBB (Thomas), a noted polemical writer, born 
at Eaſt Harnham, a village near Saliſbury, England, 
in 1679. He was put apprentice to a glover at Saliſ- 
bury, and aſterwards entered into partnerſhip with a 
tallow-cnandler, Being a man of ſtrong natural parts, 
he employed all his leifure in reading; and though a 
ſtranger to the learned languages, became tolerably 


verſed in geography, mathematics, and other branches 


of ſcience. His favourite ſtudy was divinity ; and he 
formed a little ſociety for the parpoſe of debating up- 
on religions ſubjects, about the time that the Trini- 
tarian controverſy was ſo warmly agitated between 
Clarke and Waterland, This ſubje&, therefore, fall- 
ing under the cognizance of Chubb'wheolopical aſ- 
ſembly, be at their requeſt drew up and arranged his 
ſentiments on it, in a kind of diſſertation ; which was 


_ afterward publiſhed under the title of The Supremacy 


of the Father aſſerted, &c. In this piece Mr Chubb 
thowed great talents in reaſoning; and acquired ſo 


much 


See CyPRI- 


The angler muſt keep this bait for this fith_ 
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Chudleigh much reputation, that the late Sir Joſeph Jekyl, ma- 


Church 


died in 1710; 
matic pieces, which, though not printed, are preſerved _ 


ſter of the rolls, took him into his family to enjoy his 


converſation; but though he is ſaid to have been 


tempted to remain with him by the offer of a genteel 
allowance, he did not continue with him many ycars; 
but chole to return to his friends at Saliſbury, He pub- 
liſhed afterwards a 4to volume of tracts, which Mr Pope 
informs his friend Gay, he ** reed through with admi— 


ration of the writer, though not always with approba- 
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tion of his doCtrine,” He died a ſingle man in the 
63th year of his age, and left behind him 2 vols. of 
poſthumous tracts, in which he appears to have had 
little or no belief in revelation, But however licen- 
tious his way of thinking may be deemed, nothing ir- 
regular or immoral has been fairly imputed to him in 
his lite and actions. 

CHUDLEIGH (Lady Mary), was born in 1656, 
and married to Sir George Chudleigh, baronct, by 
whom ſhe had ſeveral children: her poems and eſſays 
have been much admired for delicacy of ſtyle. She 
and is ſaid to have written ſcveral dra- 


in the family. 

CHUPMESSAHIT ES, a ſect among 
tans, who believe that Jeſus Chriſt is God, and the 
true Meſſiah, the Redeemer of the world; baut with- 
out rendering him any public or declared worſhip. The 


word in the Turkiſh language ſignifies protector of the 


Chriſtians, Ricaut ſays, there are abundance of theſe 


key 


and ſome even in the ſeraglio. 


CHURCH, has difterent ſignifications, according to 


the different ſubjects to which it is applied. 

I. It is underſtood of the collective body of Chri- 
ſtians, or all thoſe over the face of the whole earth 
who profeſs to believe in Chriſt, and acknowledge him 
to be the Saviour of mankind. 
cient writers call the catholic or univerſal church. 
Sometimes the word church is conſidered in a more ex- 
tenſive ſenſe, and divided into ſeveral branches; as the 
church militant is the aſſembly of the faithful upon 
earth; the church triumphant, that of the faithſul 
alrcady in glory; to which the Papiſts add the church 
patient; which, according to their doctrincs, is that 
of the faithful in purgatory. 

2. Church is applied to any particular congregation 
of Chriſtians, who aſſociate together and eoncur in the 
participation of all the inſtitutions of Jeſus Chriſt, 
with their proper paſtors and minilters. Thus we read 


of the church of Antioch, the church of Alcxandria, 


the church of Theſſalonica, and the like. 

2. Church denotes a particular ſe& of Chriſtians 
diſtinguiſhed by particular doctrines and ceremonies. 
In this ſenſe we ſpeak of the Romiſh church, the 
Greek church, the Reformed church, the church of 
England, &c. 

The Latin or Weſtern church, comprehends all the 
churches of Italy, France, Spain, Africa, the north, 
and all other countries whither the Romans carried 
their language. Great Britain, part of the Nether- 
lands, of Germany, and of the North, have been ſe- 
parated from hence ever ſince the time of Henry VIII.; 
and conſtitute what we call the Reformed church, and 


what the Romaniſts call the weſtern ſchiſm. 


The Greek or Eaſtern church, comprehends the 
| : 
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the Mahome- laity. 


Chupmeſſahiies among the people of faſhion in Tur- 


This is what the an- 


CHU. 
churches of all the countries kid ſubj ect to the Church. 
Greek or caſtern empire, and through which their lan 


guage was carried; thatis, all the ſpace extended from 
Greece to Meſopotamia and Perſia, and thence into 


Egypt. This church has been divided from the Ro- 
man, ever ſince the time of the emperor Phocas. 

The Gallican church, denotes the church of France, 
under the government and dire ion of their reſpective 
biſhops and paltors. This church has always enjoyed 
certain franchiſes and immunities ; not as granis from 
popes, but as derived to her from her firſt original, 
and which the has taken care never to relinquiſh, 
Thele liberties depend upon two maxims; the firſt, 
that the pope has no authority or right to command 
or order any thing either in general or in particular, 
in which the temporalities and civil rights of the king- 
dom are concerned ; the ſccond, that notwithſtandin 


the pope's ſupremacy is owned in caſes purely ſpiritual, 
yet in France his power is limited and regulated by the 


decrees and canons of ancient councils received In 


that realm, 


4. The word church is uſed to ſignify the body of 
ecclcſialtics, or the clergy, in contradiſtinction to the 
Sce CLERGY. 

5. Church is uſed for the place where a particular 
congregation or ſociety of Chriſtians aſſemble for the 
celebration of divine ſervice. In this ſenſe churches 
are variouſly denominated, according to the rank, 
degree, diſcipline, &c. as Metropolitan church, Pa- 
triarchal church, Cathedral church, Parochial church, 
Collepiate church, Ke. See METROPOLIS, PaTR1- 
ARCH, &c. 

In eccleſiaſtical writers, we meet with grand church, 


for the chief church of a. place; particularly in the 


Greek lithurgy, for the church of St Sophia at Con- 


Nantinople, the ſee of the patriarch, founded by Con- 


ſtantine, and conſecrated under Juſtinian, Jt was at 
that time ſo magnificent, that Juſtinian is ſaid to have 
cried out in the conſecration thereof, Ey:zno OPTOTE 
I have outdone thre, Solomon. The dome, Which is 
ſaid to have been the firſt that was built, 1s 330 ſeet di- 
ameter, 

The firſt church publicly built by the Chriians, 
ſome authors maintain to be that of St Saviour at 
Rome, founded by Conſtantine; others contend, 
that ſeveral churches abroad, called by the name of 
St Peter Vious, were built in honour of that apoſtle 
during his life-time, 

CHURCH, with regard to architeQure, Daviler de- 
fines a large oblong edifice, in form of a ſhip, with 
nave, choir, iſles, chapel, belfry, &c. Sce each 
part under its proper head, 

CHURCH, ft imple, is that which has ay a nave and 
a choir, 

CHuRcn with Iſles, that which has a row of porti- 
cos, in form of vaulted galleries, with chapels in its 
circumference. 

CHURCH in a Greek croſs, that where the length of 
the traverſe part is equal to that of the nave; ſocalled 
— molt of the Greek churches are built in this 
orm 

CHURCH in a Latin croſs, that whoſe nave is longer 
than the croſs part, as in meſt of the Gothic churches, 

CHURCH in Rotundo, that whoſe plan is a 4 ce 
circle, in imitation of the Pantheon. 


For 


Church, 


CHU 


For the form of the ancient Greek churches, when 


w—— they had all their parts, it was as follows: firſt was a 


eons and prieſts read the g 


| pens was 
i 


to the religious. Set TITHE. 


porch, or portico, called the vaunt-nave, ,: this 
was adorned with columns on the outſide, and on the 
inſide ſurrounded with a wall; in the middle whereof 
was a door, through which they paſſcd into a ſecond 
portico. The firſt of theſe porticos was deſtined for 
the energumeni, and pennents in the firſt ſtage of 
their repentance ; the ſecond was much longer, deſti- 


ned for penitents of the ſecond claſs, and the catechu- 


mens, and hence called raph», ferula, becauſe thoſe 
placed in it began to be ſubze to the diſcipline of the 
church. Theſe two porticos took up about one-third 
of the ſpace of the church. From the ſecond portico, 
they paſſed into the nave, yeos, which took up near 
another third of the church. In the middle, or at 
one ſide of the nave, was the ambo, where the dea- 
I, and preached, The 
nave was deſtined for the reception of the people, who 


here aſliſted at prayers. 


Near the entrance of this was the baptiſtery or font. 
Beyond the nave was the choir, xe, ſet with ſeats, 
and round: the firſt ſeat on the right, next the ſanctu- 
ary, being for the chantor, or choragus. 

From the choir they aſcended by ſteps to the ſanctu- 
ary, which was entered at three doors. The ſanctu- 
ary had three apſides in its length; a great one in the 
middle under which was the altar, crowned with a 
baldachin, ſupported by four columns. Under each 
of the fmall apſides, was a kind of table or cupboard, 
in manner of a beaufet. 

Though, of the Greek churches now remaining, few 
have all the parts above deſcribed, moſt of them having 
been reduced to ruins or converted into moſques. 
 High-Cnuren was a denomination originally given 
to thoſe otherwiſe called Non jurors, who refufed to ac- 
knowledge the title of William III. to the crown of 


Great Britain, under a notion that James II. though 


excluded, was ſtill their rightful ſovercign. This ap- 
wen them, becauſe they entertained 
gh notions 0 


thoſe, on the contrary, were called /ow-church men, 


| who diſapproved of the ſeceſſion and obſtinacy of the 


non-jurors, diſtinguiſhed themſelves by their modera- 
tion toward diſſenters, and were leſs ardent in extend- 
ing the limits of church authority. The denomina- 
tion of high-church men is now more generally applicd 
to all who form pompous and ambitious conceptions of 
the authority and juriſdiction of the church, and who 
would raiſe it to an abſolute independence on all hu» 
man power. „ 
Cuugen- Ale. See Wursux- Ale. 
CnvRcu- Reeves, the ſame with Chusch-Wardent. 
Cnuncu-Scot, or Churcheſſet, a payment or contri- 
botion, by the Latin writers frequently called pri- 
mitia ſeminum; being, at firſt, a certain meaſure of 
wheat, paid to the prieſt on St Martin's day, as the 
firſt fruits of harveſt. This was enjoined by the laws 


of king Malcom IV. and Canute, c. 10. But after 
this, Church- ſcot came to ſignify a reſerve of corn- 


rent paid to the ſecular prieſts, or to the religious; and 
ſometimes was taken in ſo general a ſenſe as to inelude 
poultry, or any other proviſion that was paid in kind 


3 
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Cuuxcn · Warden (eccle ſiæ guardiani), in the Eng- Churchill. 


acts of parliament. 


the dignity and power of the church, 
and the extent of its prerogative and juriſdiction. And 
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liſh eccleſiaſtical polity, are the guardians or keepers 
of the church, and repreſentatives of the body of the 
pariſh, They are ſometimes appointed by the mini- 
ſter, ſometimes by the pariſh, ſometimes by both toge- 
ther, as cuſtom directs. They are taken, in favour of 
the church, to be, for ſome purpoſes, a kind of corpo- 
ration at the common law; that is, they are enabled, 
by that name, to have a property in goods and chat- 
tels, and to bring actions for them, for the uſe and 
profit of the pariſh, Yet they may not waſte the 
church goods, but may be removed by the pariſh, and 
then called to account by actions at common law: but 
there is no method of calling them to account but by 
firſt removing them; for none can legally do it but 
thoſe who are put in their place. As to lands or other 
real property, as the church, church-yard, &c. they 
have no ſort of imereſt therein; but if any damage is 
done thereto, the perſon only or vicar ſhall have the 
action. Their office alſo is to repair the church, and 
make rates and levies for that purpoſe : but theſe are 
recoverable only in the eccleſiaſtical courts, They 
are alſo joined with the overſeers in the care and 


maintenance of the poor. They are to levy a ſhilling 


for feiture on all ſuch as do not repair to church on 
Sundays and holidays; and are empowered to keep aH 


3 orderly while there; to which end it has been 


eld that a church - warden may juſtify the pulling off 
a man's hat, without being guilty of either an aſſault 
or a treſpaſs. There are alſo a multitude of other petty 
parochial powers committed to their charge by divers 


CHURCHILL = Winſten), the father of the 
great duke of Marlborough, was deſcended from an 
ancient and honoarable family in Dorfetſhire. He 
was born at Wotton Glanvile in that county in 1610; 
and educated at St John's college at Oxford. He en- 
gaged in the cauſe of his unfortunate ſovereign Cha. I. 
or which he ſuffered ſeverely in his fortune; and 
having married while * young, lizabeth, the daughter 
of Sir John Drake of Aſhe in Devonſhire, ſhe was 
forced to feck a refuge in her father's houſe, when Mr 
Churchill's misfortunes left him none that he could 
call his own; and there moſt of his children were 
born. After the reſtoration, he was elected a burgeſs 
to ſerve in parliament for the borough of Weymouth ; 
and, in 1669, his majeſty was pleaſed to confer on him 
the honour of knighihood. The next year he was 
made one of the commiſſioners of claims in Ireland ; 
and upon his return from thence, was conſtituted one 


of the clerks comptrollers of the green-cloth : but 
writing a kind of political eſſay upon the Hiſtory of 


England, which gave great offence to the parliament, 
he was, in 1678, diſmiſſed from his poſt. He was, 
however, ſoon reſtored to it again; and lived to ſee 
his eldeſt ſurviving ſon raiſed to the peerage, and the 
reſt of his children in a fair way to promotion. He 
died in 1688, | 
CHURCHILL 4 Duke of Marlborough, and 
prince of the holy Roman empire, a moſt renowned 
encral and ſtateſman, was born at Afhe in Devon- 
ſhire in 1650. He was eldeſt ſon of Sir Winſton 
Churehill, who carried him to court while very young, 
and where he was particularly favoured by James 
duke of York, afterwards king James II. when nlp 
| twelve 


Churchill. twelve years of age. | | 
ob thc guards daring the firſt Dutch war; and atter- 


CM. 
In 1666, he was made an enſign 


wards improved bim.elf greatly in the military art at 
Tangier, In 1672, Mr Churchill attended the duke 
of Monmouth who commanded a body of auxiliaries 
in the French ſervice, and was ſoon after made a cap- 
tain in the duke's own regiment. At the ſiege of Ni- 
meguen, Which happened in that campaign, he diſtin- 


mos himſelf ſo much that he was taken notice of 


y the celebrated marſhal Furenne, who beſtowed on 
him the name of the handſome Eugliſpman.— In 1673 
he was at the ſiege of Maeſtricht, where he gained 
ſuch applauſe, that the king of France made him a 
public acknowledgment of his ſervice; and the duke 
of Monmouth, who had the directiou of the attack, 
told king Charles II. that he owed his life to Mr 
Churchill's bravery. In 1681, he married Sarah daugh- 
ter and co-heireſs (with her ſiſter the counteſs of 
Tyrconnel) of Richard Jenning , Eſq ; of Sandrich, in 
Hertfordſhire, The duke of York recommended him 
ina very particular manner to the king: who, in 
15-2, created him baron of Eymouth in the county 
of Berwick in Scotland, and made him colonel of the 
third troop of guards. A little after king James's ac- 
ceſſion, he was created baron Churchill of Sandrich in 
the county of Hertford, and made brigadier-general 
of his majeſty's army in the weſt; where, when the 
duke of Monmouth came to ſurpriſe the king's army, 

While the earl of Feverſham and the majority of the 
_ officers were in their beds, he kept the enemy in 
play till the king's forces had formed themſelves, and 


thereby ſaved the whole army. When James ſhowed 


an intention of eſtabliſhing the catholic religion in 
Britain, lord Churchill, notwithſtanding the great ob- 
ligations he owed him, thought it his duty to abandon 
the royal cauſe; but even then did not leave him 
- without acquainting him by letter with the reaſon of 
| his ſo doing. Lord Churchill was gracioufly received 
by the prince of Orange ; and was by him employed 
firſt to re-aſſemble the troop of guards at London, 
and afterv/ards to reduce ſome lately raiſed regiments, 
21d to new-model the army; for which purpoſe he 
was inveſted with the rank and title of lieutenant-ge- 
neral. In 1689, hc was ſworn one of the privy coun- 
cil, and one of the gentlemen of the king's bed-cham- 
ber; and on the gth of April following, was raiſed 
to the dignity of earl of Marlborough in the county of 


Wilts. He aſiſted at the coronation of their majefties ; 


and was ſoon after made commander 1n chief of the 
Enzlifh forces ſent over to Holland; and here he firſt 
laid the fonndation of that fame which was afterwards 
ſpread over all Europe. In 1699, he was made ge- 
neral of the forces ſent to Ireland: where he made 
the ſtrong garriſons of Cork and K inſale priſoners of 
war. The year following, king William ſhowed the 
od opinion he had of his conduct, by ſending him 
to Flanders to put all things in readincſs, and to draw 
the army together againſt his arrival. In 1692, he 
was diſmiſſed from all his employments ; and, not 
long after, was with ſome other peers committed to 
the tower on an accuſation of high treaſon ; which, 
| however, was afterwards found to be a falſe and ma- 
1icioas report, the authors of which were paniſked. 
Marlborough was ſoon reſtored to favour, and in 1698 
Was appointed governor to the carl of Glouceſter; 
"I "YOLe IV. 
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greateſt ſervice poſſible to the common cauſe, 


env. 
with this extraordinary compliment from King William, (urch. 
« My lord, make him but what you are, 7 my ne- — 


phew will be all I with to ſee him.” The ſame day 
he was again ſworn one of the privy council ; and in 
July following was declared one of the lord juſtices of 
England, for the adminiſtration of the government, in 
which great truſt he was three times ſucceſſively in the 
King's abſence, In 1701 he was appointed general of 
the foot, commander in chief of the Engliſh forces, 
and ambaſſador extraordinary and plenipotentiary ar 
the Hague. Upon the acceſſion of queen Anne to 


the throne, he was elected into the order of the par- 


ter, declared captain general of all her majeſty's forces, 
and ſent ambailador extraordinary and plenipotentiary 
to Holland. After ſeveral conferences about a war, 
he put himſelf at the head of the army, where all the 
other generals had orders to obey him. His exploits 
in the field have been taken notice of under the ar- 
ticle BRITAIN, n* 349—370 : weſhalltherefore only 
take notice in this place, of the rewards and honours 
conferred upon him for theſe exploits. After this firſt 
campaign he was created marquis of Blandford and 
duke of Marlborough, with a penſion of L. 5000 out 
of the poſt-office, to devolve for ever upon thoſe en- 
joying the title of Duke of Marlborongh. In 1703, 
he met Charles III. late emperor, going to Spain, who 
preſented him with a ſword ſet with diamonds. In 
1704, having forcedthe enemy's lines at Schellenberg, 
he received a letter of thanks from the emperor Leo- 
pold, written with his own hand ; an honour ſeldom 
done to any but ſovereign princes. After the battle 
of Blenheim, he received congratulatory letters ſrom 
moſt of the potentates in Europe, particularly from the 
States General, and from the emperor, who deſired 
him to accept of the dignity of a prince of the empire, 
which with the queen's leave was conferred upon him 
by the title of I'rince of Mildenheim in the province of 
Swabia, After the campaign was ended, he viſited 
the court of Pruſſia, where he laid ſuch ſchemes as 
ſuſpended the diſp'tes with the Dutch about King 
William's eſtate; which wiſe conduct cauſed the whole 
confederacy to acknowledge that he had done the 
| Upon 
his return to England, the queen, to perpetuate his 
memory, granted the intereſt of the crown in the 
honour and manor of Woodſtock and hundred of 
Wotton to him and his hceirs for ever. In 1705 
he made a tour to Vienna, upon an invitation of the 
emperor Joſeph; who highly careſſed him, and made 
him a grant of the lordſhip of Mildenheim. After 
the campaign of 1708, the ſp:aker of tlie houſe of 
commons was ſent to Bruilels on purpoſe io compli- 
ment him; and on his return to England he was again 
complimented in the houſe of lords by lord chancellor 
Cowper. All his ſervices, however, and all the ho- 
nours conferred upon him, were not ſufficient to pre- 
ſcrve him from being diſgraced, After the change of 
the miniftry in 1710, his 1nterett daily declined ; and 
in 1712, on the firſt day of the new ycar, he was re- 
moved from all his places. Finding all arts uſcd to 


render him obnoxious in his native country, he viſited 
his principality of Mildenheim, and ſevcral towus in 
Germany; after which he raurned to England, and 
After 
obility and forcign miniſters, 
5 G he 


arrived there on the day of the quern's death. 
being welcomed by the x 
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London, who appointed him captaiii-general, 
colonel of the firſt regiment of toot guards, one ot the 
commillioners for the governmeut of Chelica uwipial, 
and maſter-gencral of the ordnance. Some ycars be- 
fore his death, he retired trom public butincls, He 
died at Windlor-lodge in 1722, aged 73; leaving be- 


hind him a very numerous polterity, allicd to the no- 


bleſt and greatelt tamulics iu the: three Kingdoms. Up- 
on his demiſe all paxtzes nuited in doing honour or rather 
juſtice to his merit, and his corple was interred the 


9th of Auguſt following, with all the ſolemnity due 


to a perſon who had delcrved ſo highly of his country, 
in Weltininſter-abbey, Ihe noble pile near Wood- 
ſtock, which bears the name of Blenheim-houſe, may 
be juſtly ſtyled his monument; but without pretending 
to the gift of prophecy, one may venture to forete], 
that his glory will long ſurvive that ſtructure ; and 
that ſo long as Britiſh hiſtories remain, or indeed the 
hiſtorics of Europe, his memory will live and be the 
boaſt of Britain, which by his labours was raiſcd to be 
the firſt of nations, as during the age in which he lived 


he was deſervedly eſteemed the firſt of men. If he had 


foibles, as theſe are inſeparable from human nature, 
they were ſo hidden by the glare of his virtues as to be 
ſcarcely perceived or were willingly forgotten. A 
certain paraſite, who tho1ght to pleaſe Lord Boling- 
broke by ridiculing the avarice of the Duke, was ſtopt 
ſhort by his Lordſhip; who ſaid, “ He was ſo very 
great a man, that I torget he had that vice,” 

Out of a varicty of anecdotcs and teſtimonies con- 
cerning this illuſtrious perſonage, collected in the new 
edition of the Biographia Britannica, thefollowing ſe- 
lection may ſerve to illuſtrate more particularly his diſ- 
poſition and manners. 


One of the firſt things which he did, when very 


young, Was to purchaſe a box to put his money in: 
an indication this of the economical, not to ſay ava- 
ricious, temper that accompanied him through life. 
Dr Joſeph Warton relates, that, on the evening of an 
important battle, the duke was heard to chide his ſer- 
vant for having been ſo extravagant as to light four 
candles in his tent when Prince Eugene came to confer 
with him. Mr Tyers, on the other hand, men- 
tioned a circumſtance which, if well founded, re- 
dounds to his grace's generoſity, though in a diffe- 
rent reſpect it is much to his diſcredit: It is, that 
during the rebellion 1715 he ſent L 10,000 to the 
earl of Mar. We conlider the ſtory as only a tradi- 
tional report, which has not in itſelf any great degree 
of probability ; and therefore we are by no means con- 
vinced of its truth, The late Mr Richardſon junior, 
the painter, hath recorded a pleaſing inſtance of the 
duke's calmneſs of difpoſition ; for which, indeed, he 
was always remarkable. The duke of Marlborough 
(ſays the writer), riding ont once with Commiſſary 
Marriot, near the commillary's houſe in the conntry, 
it began to rain, and the duke called for his cloak; 
Marriot having his put on by his ſervant immediately. 
The duke's ſervant not bringing the cloak, he called 
For ft again; but the man was ſtill puzzling about the 
ſtraps and buckles, At laſt, it raining now very hard, 
the duke called again, and aſked him, what he was 
about that he did not bring his cloak?” © You muſt 
| ſlay (grumbles the fellow), if it rains cats and dogs, 
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till I can get at it.” The duke only turned to Marriot, churchill. 
aud ſaid, I would not be of that tellow's temper,” w—y— 


1 he duke of Marlvorough (adds Mr Richardſon) did 
by nature and conſtitution, what dcucca judged by 
philoſophy ought to be done. C eft guare ego ſervi 
met huariuns reſponſum, et contumacioremwvuitum, flagellit 
et com pe dibus expicm : | 

Dr Swift, in one of his letters to Stella, relates the 
following particulars concerning the duke of Marl- 
borough, © I was carly this morning with ſecretary 
St John, and gave him a memorial to get the queen's 
Ictter for the firſt- fruits, who has promiſed to do it in 
a very few days. Fe told me © he had been with the 
duke of Marlborough, who was lamenting his former 
wrong ſteps in joining with the Whigs, and ſaid he 
was worn out with age, fatigue, and misfortunes.” I 
ſwear it piticd ic; and I really think they will not do 
well in too much mortitying that man, although in- 
deed it is his own fault. He is covetous as hell, a: d 
ambitious as the prince of it: he would fain have been 


general for life, and has broken all endeavours for 


peace, to keep his greatneſs, and get money. Fe 


told the queen * he was neither covetous nor ambitious,” 


She ſaid, * if ſhe could have conveniently turned about, 


ſhe ſhould have laughed, and could hardly forbear it in 


his facc.“ He fell in with all the abominable meaſures 
of the late miniſtry, becauſe they gratified him for 
their own deſigns. Yet he has been a ſucceſsful gene- 
ral, and I hope he will continue his command.” 

Various characters have been drawn of the duke of 
Marlborough ; moſt of which we ſhall omit, as either 
already eien known, or as not meriting particu- 
lar notice. Thai which is given of him by Dr Swift, 
in his © Hiſtory of the four laſt years of the queen,” 
has all the malignity and meanneſs of a party pamph- 
let. It is even fo fooliſh as to inſinuate, that the 
duke's military accompliſhments were problcmatical, 


and that he was deſtitute of perſonal courage. Mr 
 Macpherſon's character of his grace is very claborate- 


ly compoſed, and diſplays no ſmall degree of ability 
and penetration ; though it is not, perhaps, entire» 
ly free from prejudice. The hiſtorian conſiders it 
as a fa, that lord Churchill, at the time of the 


Revolution, had a delign of placing his unfortunate 


maſter king James II. a priſoner in the hands of his 


rival the prince of Orange. But this ſtory muſt be 
regarded as wholly unworthy of credit. It is found- 


ed upon ſuggeſtions and informations ſo groundleſs, 
and even ridiculous, that it cannot deſerve a formal 
refutation. On the other hand, Mr Macpherſon has 
done juſtice to the duke of Marlborough's proſecution 
of the war in Flanders, and hath ſhown that he con- 
ducted it upon the principles of ſound wiſdom and good 
policy. . 

There are two teſtimonies to the honour of the 
duke's memory, by two celebrated noble writers, which 


cannot be paſſed over. One is by lord Bolingbroke, 


in his letters on the Study and Uſe of Hiſtory. 
Speaking of the conſternation raiſed among the allics 
of the grand confederacy by the death of king Wil- 
liam, and of the joy which that cvent gave to the 


French, his lordſhip obſerves, that “a ſhort time 


ſhowed how vain the fears of ſome and the hopes of 
others were. By his death, the duke of Marlborough 
was raiſed to the head of the army, and indeed of the 

con- 


- 
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decided influence than high birth, confirmed autho- 
rity, and even the crown of Great Britain, had given 
to king William. Not only all the parts of that vaſt 
machine, the grand alliance, were Kept more compact 
and entire, but a more rapid and vigorous motion was 
given to the whole: and, inſtead of languiſhing out 
diſaſtrous campaigns, we ſaw every ſcene of the war 
full of action. All thoſe wherein he appeared, and 
many of thoſe wherein he was not then an actor, but 
abbettor however of their action, were crowned with 
the moſt triumphant ſucceſs. I take, with pleaſure, 


this opportunity in doing Juſtice to that great man, 


whoſe taults 1 knew, whoſe virtues I admired ; and 
whoſe memory, as the greateſt general, and as the 
greateſt miniſter, that our country, or perhaps any 
other, has produced, I honour.” 

The other teſtimony to the duke's accompliſhments 
is by the carl of Cheſterfield, in his Letters to his Son, 
« Of all the men (ſays his lordſhip) that ever I knew 
in my life (and I knew him extremely well), the late 
duke of Marlborough peſſeſſed the graces in the high- 
eſt degree, not to ſay engroſſed them: and indeed 
he got the moſt by them; for I will venture (contrary 
to the cuſtom of profound hiſtorians, who always aſ- 
ſign deep cauſes for great events) to aſcribe the better 
half of the duke of Marlborough's greatneſs and riches 
to thoſe graces. He was eminently illiterate : wrote 
bad Engliſh, and ſpelled it ſtill worſe. He had no 
ſhare of what is commonly called parts ; that is, he 
had no brightneſs, nothing ſhining in his genius. He 
had, moſt undoubtedly, an excellent good plain under- 
ſtanding, with ſound judgment. But theſe alone would 
probably have raiſed him but ſomething higher than 
they found him; which was page to ng once H.'s 
queen. There the graces protected and promoted 
him: for while he was an enſign of the guards, the du- 
cheſs of Cleveland, then favourite miſtreſs to King 
Charles II. ſtruck by thoſe very graces, gave him 


L.5000 ; with which he immediately bought an an- 
nuity for his life of L. 500 a- year, of my grandfather 


Halifax; which was the foundatiou of his ſubſequent 
fortune. His figure was beautiful; but his manner 
was irreſiſtable, by either man or woman. It was by 
this engaging graceful manner that he was enabled, 
during all his war, to connect the various jarring 
powers of the grand alliance, and to carry them on to 
the main object of the war, notwithſtanding their pri- 
vate and ſeparate views, jealouſies, and wrongheaded- 
neſſes. Whatever court he went to (and he was often 
obliged to go himſelf to ſome teſty and refractory ones), 


he as conſtantly prevailed, and brought them into his 


meaſures. The penſionary Heinſius, a venerable old 
miniſter, grown grey in buſineſs, and who had go- 
verned the republic of the United Provinces for more 
than 40 years, was abſolutely governed by the duke 
of Marlborough, as that republic feels to this day. 
He was always cool, and nobody ever obſerved the 
leaſt variation in his countenance : he could refuſe more 
gracefully than other people could grant; and thoſe 
who went away from him the moſt diſſatisficd as to the 
ſubſtance of their buſineſs, were yet perſonally charmed 
with him, and in ſome degree comforted by his man- 
ner. With all his gentleneſsand gracefulneſs, no man 


„ 
Churchill. con federacy: where he, a new, a private man, a ſub- 
——— ject, acquired, by merit and by management, a more 
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living was more conſcious of his ſitnation, nor main- Churchill. 


tained his dignity better,” 

A peruſal of the above paſſage will convince us of 
the trivolous turn of the carl of Cheſterfield's mind. 
His lordſhip, in his zeal to exalt the duke of Marl- 
borough's external accompliſiments, either forgets cr 
depreciatcs the far greater talents of which he was 
polſeſſed. There is an obſervation upon the ſubject in 
the Britiſh Biography, with which we entirely concur, 
“ That the duke of Marlborough (ſays the writer) 
was eminently diſtinguiſhed by the gracefulneſs of his 
manners, cannot be queſtioned : bfit the earl of Che- 
ſterfield appears to have attributed too much to their 
influence, when he aſcribes—the better half of the 
duke of Marlborough's greatneſs and riches to thoſe 
graces, That the uncommon pracefulneſs of his man- 
ners facilitated his advancement, and contributed to 
the ſucceſs of his negociations, may readily be admit- 
ted ; but ſurely it muſt have been to much higher qua- 
lities that he owed the eſteem of king William and of 
prince Eugene, his reputation throughout all Europe, 
and his many victories and conqueſts. It was not by 
a polite exterior that he obtained his lanrels at Schel- 
lenberg, at Oudenarde, at Ramillies, and at Blen- 
=. 

How much the duke of Marlborough has been ce- 
lebrated by our poets, is well known by Addiſon's 
% Campaign, and Philips „“ Blenheim,” Mr Ad- 


diſon, in his Roſamond, has properly aſſumed another 


and voluntary occaſion of paying a fine compliment to 


his grace's military expoits, and the glory by which 


they would be followed. Upon the duke's removal 
from his places, an ode was inſ{cribed to him by Mr 
Somerville, animated with all the zeal of whiggiſh en- 
thuſiaſm, and containing ſome pallages that are truly 
etical. Another ode, not much inferior in ſpirit, 
was addreſſed to his grace, on occaſion of his embark- 
ing for Oſtendin the year 1712. | 
The duke of Mar]borough's Scots title of Baron 
Eymouth, being to heirs-male, died with himſelf; but 
his Engliſh title going to his daughters and their heirs- 
male went into the Spencer family, who retain their 
own ſurname of Spencer. WI; 
CHURCHILL (Charles), a celebrated fatiriſt, the 
ſon of Mr Charles Churchill curate and lecturer of 


St John's, Weſtminſter, was educated at Weſtminſter 


ſchool, and received ſome applauſe for his abilities from 
his tutors in that famous ſeminary. His capacity, 
however, was greater than his application, ſo that he 
acquired the character of a boy that could do good if 
he would. As the lighteſt accounts of perſons ſo 
noted are agreeable, it may not be amiſs to obſerve, 
that having one day got an exerciſe to make, and 
from idleneſs or inattention having failed to bring it 
at the time appointed, his maſter thought proper to 


chaſtiſe him with ſome ſeverity, and even reproached 


his ſtupidity ; what the fear of ſtripes could not effect, 
the fear of ſhame ſoon produced, and he brought his 
exerciſe the next day, finiſhed in ſuch a manner, that 
he received the public thanks of all the maſters, Still, 


however, his progreſs in the learned languages was 
but ſlow ; nor is it to be wondered at, if we conſider 
bow difficult it was for a ſtrong imagination, ſuch as 
he was poſſeſſed of, to conform and walk tamely for- 
of a ſchool education: minds 


Uke 


ward in the trammels 
| 5G2 
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Churchill. like his are ever ſtarting aſide after new purſuits ; de- 


ſirous of cmbracing a multiplicity of amuling objects; 
cager to come at the end, without the painful inveiti- 


gation of the means. In ſhort, for want of proper 
{kill in theſe languages, he was rejected from Oztord, 
whither his fathcr Jad ſent him ; and probably this 
might have given occaſion to the frequent invectives 
we find in his works againſt that moſt reſpectable 
univertity. Upon his return from thence, he again ap- 
plicd to ſis ſtudics in Weſtminſter ſchool, where, at 17 
years of age, he contracted an intimacy with a lady, 
to whom he was marricd, and their mutual regard 
for cach other continucd for ſevcral years. At the 
uſual age of going into orders, Mr Churchill was or- 
dained by the late biſhop of London, and obtained a 
{mall curacy in Wales of L.3o a-year. Thither he 
carried his wife: they took a ſmall houſe ; and he 
paſſed through the duties of his lation with aſſiduity 
and cheerfulncſs, Happy had it been for him had 
he continued there to enjoy the fruits of picty, peace, 
and ſimplicit / of manners. He was beloved and c- 
ſeemed by his pariſhioners ; and though his ſermons 
were rather above the level of his audience, they were 
commended and followed. But endeavouring to ad- 
vance his fortune, by Keeping a cyder cellar, it in- 
volved him in difficulties which obliged him to leave 
Wales and come to London, His father dying ſoon 


_ aſter, he ſtepped into the church in which he had of- 


ficiated ; and, in order to improve his income, which 
ſcarcely produced L. 100 a year, he taught young la- 
dies to read and write Engliſh at a boarding ſchool, 
kept by Mrs Dennis, where he behaved with that de- 
cency and decorum which became his profeſſion. His 
method of; living, however, bearing no proportion to 
huis income, he contracted ſcveral debts in the city; 
which being unable to pay, a jail, the terror of indi- 
gent fenius, ſeemed roady to complete his misfortunes : 
| 1 from this ſtate of Wretchedneſs he was relicyed 
by the benevolence of Mr Lloyd, father to the poct 
of that name. Mean while, Mr Lloyd, the fon, wrote 
4 poctical epiſtle called the Actor; which being read 
and approved by the public, gave the author a diſtin- 
*uiſhed place among the writers of his age. This 
induced Mr Churchill to write the Ko/czad. It firſt 
came out without the author's name ; but the juſtneſs 
of the remarks, and the ſeverity of the ſatire, ſoon 
excited public curioſity. Though he never diſowned 
his having written this piece, and even openly gloried 
init; yet the public, unwilling to give ſo much merit 
to one alone, aſcribed it to a combination of wits : 
nor were Meſſrs Lloyd, Thornton, or Colman, left 
unnamed upon this occaſion. This miſplaced praiſe 
ſoon induced Mr Churchill to throw off the maſk, and 
the ſecond edition appeared with- his name at full 
length. As the Roſciad was the firſt of this poet's 
erformances, ſo many are of opinion that it is the 
eſt. In it we find a very. cloſe and minute diſcuſſion 
of the particular merit of each performer; their de- 
ſects pointed out with candonr, and their merits 
praiſed without adulation, This poem, however, 
ſeems to be one of thoſe few works which are injured 
by ſucceeding editions: When he became popular, 
his judgment, began to grow drunk with applauſe; 


aud. we find, in the latter editions, men blamed whoſe 
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imagination. 


EH U 


merit is inconteſtable, aud others praiſed that were at Churehill, 
that time in no degree of eſteem with the judicious, Churching, 
His next performance was his Apology io the Criti. YO 


cal Reviewers. I his work is not without its peculiar 
merit; and as it was Written agaluſt a ſet of critics 


whom the world was willing cnough to. blame, the 


public read it with their uſual indulgence. In this, 
performance he thowed a particular happineſs of 
throwing his thoughts, if we may ſo expreis it, into 
poctical paragraphs ; fo that the ſentence {wells to the 
break or concluſion, as we find in proſe, 

But while his writings amuſed the town, his actions 
diſguſted it. He now quitted his wife, with whom 
he had cohabited many years; and reſigning his gown 
and all clerical functions, commenced a complete nan 
of the town, got drunk, frequented ſtews; and, giddy 
with falſe praite, thought his talents a ſufficieur atonc- 
ment for all his tollics. In ſome meaſure to palliate 
the abſurditics of his conduct, he now undertook a 
poem called Night, written upon a general ſubject in- 
deed, but upon falſe principles ; namely, that what- 
ever our follies are, we ſhould never attempt to con- 
ceal them. This, and Mr Churchill's other poems, 


being ſhown to Dr Johnſon, and his opinion being 


aſked, he allowed them but little merit ; which be- 
ing told to the author, he reſolved to requite this 
private opinion with a public one, In bis next poem, 
therefore, of the C Vet, he has drawn this gentleman 
under the character of Pompoſo; and thoſe who 
diſliked Mr Johnſon allowed it to hate merit. Mr 
wget only reply to Churchill's abuſe was, © that 
e thought him a ſhallow fellow in the beginning, 
and could ſay. nothing worſe of him till,” The 
poems of Night and the Ghoſt had not the rapid fale. 
the author expected; but his Prophecy of Famine 
ſoon made ample amends for the late paroxyſm in his 
fame, In this picce, written in the ſpirit of the fa- 
mous North Britoa, he exerted his virulent pen againſt 
the whole Scotch nation ; adopting the prejudices of the 
mob, and dignifying ſcurrility by the aid of a poetic 
It had a rapid aud extenſive ſale, as 
prophetied by Mr Wilkes; who faid, beſore its pub- 
lication, that he was ſure it muſt take, as it was at 
once perſonal, poetical, and political. After its ap- 
pearance, it was even aſſerted by his admirers, that 
Mr Churchill was a better Poet than Pope. This 
exaggerated adulation, as it had before corripted his 
morals, began now to impair his mind : ſeveral ſuc- 
cceding pieces were publiſhed, which, being written 
without effort, are read without pleaſure. His Gc- 
tha, Independence, The Times, ſcem merely to have been 
written by a man who deſired to avail himſelf of the avi- 
dity of the public curiolity in his favour, and are rather 
aimed at the pockets than the hearts of his readers. Mr 
Churchill died in 1764, of amiliary fever, with which he 
was ſcized at Boulogne in France, whither he had gone 
ona viſit to Mr Wilkes. After his death his poems were 
collected and printed together in two volumes 8vo. 
CHURCHING or WOMEN AFTER CHILD-BIRTH,. 
took its riſe from the Jewiſh rite of purification. In- 
the Greek church it was limited to the forticth day 
after delivery; but in the weſtern paris of Europe no 
certain time is obſerved. There is an office in the li- 
turgy for this purpoſe. | 
CHURCEH-- 


CHY 
CHURCIIYARD, a piece of ground adjoining to a 
church, ſet apart for interment or burial of the dead. 
In the church of Rome they are bleſled or conſc- 
crated with great ſolemnity. If a charchyard, which 
has been thus conſecrated, ſhall afterwards be polluted 
by any indecent action, or profaned by the burial of an 
118decl, an herctic, an exconununicated or unbaptized 
perſon, it muſt be recorcil2d ; and the ceremony of the 
reconciliation is performed with the ſame ſolemnity as 
that of the bleiſing or conſecration, 
CaukcayarD (Thomas), a poct who flouriſhed in 
the reigns of Henry VIII. Edward VI. queen Mary 
and queen Elizabeth, was born at Shrewſbury ; and in- 
hcrited a fortune, which he ſoon exhauſted in a fruitleſs 
attendance on the court, by which he only gained the 
favour of being retained a domeſtic, in the family of 
lord Surrey; when, by his lordſhip's encouragement, 
he commenced poet. Upon his patron's death, he be- 
took himfelf to arms; was in many engagements; was 
frequently wounded, and was twice made priſoner, He 
\ paviithed 12 picces, which he afterwards printed toge- 
ther in one volume, inder the title of Chrrehyard®s Chips ; 
244 alſo the trazedy of Thomas Moitbray duke of Nor- 
folk. He died in 1570. a e 
CHURLE, CEORLE, or Carr, in the Saxon times, 
ſignified a tenant at will, who held of the thanes on 
condition of rent and ſervice, They wereoftwolorts : 
one rented the eſtate like our farmers ; the other tilled 
and manured the demeſnes, and were called plough- 
men. Sce CEORLE, | 
CHURNING, in country affairs, the operation of 
making butter by agitating milk in a well known vel- 
{cl called a churn. For accelerating this operation, a 
correſpondent in the Bath Society Papers recommends 
alittle diſtilled vinegar tobe poured intothe churn ; and 
the butter will be produced in an hour afterwards, 
acknowledges, however, that his experiments have not 
as yet aſcertained the exact quantity of the acid which 
is neceſſary to the proper effect, nor the preciſe time 
of its being mixed with the cream. But he appre- 
hen1s a table ſpoonful or two to a gallon of cream will 
be ſufficient ; nor would he recommend it to be applied 
till the cream has andergone ſome conſiderable agi- 
tation. 
going forward half a day: whether he obſerved the 
ſame rule afterwards, he docs not ſay; but all his trials 
proved ſneceſsful, the butter being uniformly obtained 
i about an hour after the mixture. | 
CHUS, or Ch»y/ch, (Bible.) It is a tradition of an 
ancient ſtanding, that the Chus of the Scriptures de- 
notes Ethiopia, and Chuſchi an Ethiopian : the Septua- 
gint and Vulgate conſtantly tranſlate it ſo; and in 
this they are followed by moſt interpreters, and by Jo- 
ſephus and Jerome. And yet what Bochart urges to 
the contrary is of no inconſiderable weight, from Eze- 


Lick Xxix. 10. in which the two 3 extremes of 


Egypt are deligned; and therefore Chus, which is op- 
polite to Syene, muſt be Arabia: but this is more 


{trongly pointed ont by Xenophon, by whom Ethiopia 


is ſaid to be the ſouth boundary of Cyrus's empire ; 

and Herodotus diſtinyuithes between the Ethiopians of 
Aſia and Africa, conjoining the former with the Ara- 

G 

CHYLE, in the animal economy, a milky fluid {c- 
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creted from the aliments by means of dipeftion. Sec Chylifica« 


He 


His firit trial was after the chnrning had been 
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ANATOMY, p. 734, 735. 

CHYLIFICATION, theformation of the chyle, or 
the act whereby the food is changed into chyle. 

The chyle has by ſome authors been thought to have 
a great reſemblange in its nature aad chemical analy ſis 
to milk. The ſubject, however, hath as yet been but 
little inquired into. See the article Mir k. 

CHYME, or cyYMvs, in the common ſignification 
of the word, denotes every Kind of humour which is 
incraſſated by concoction; under which notion it com- 
prehends all the humours fit or unfit for preſerving 
and nouriſhing the body, whether good or bad. It 
frequently imports the fineſt part of the chyle, when ſe- 
parated from the fæces, and contained in the lacteal 
and thoracic duct. | 

CHYMISTRY. See ChEwIsSTRY. 

CHYMOLOGI, an appellation given to ſuch natu- 
raliſts as have employed their time in inveſtigating the 
properties of plants from their taſte and ſmell. . 

CHYMOSIS, in medicine, the act of making or 
preparing chyme. The word comes from yvpcc, ſuccus, 
of x, fin, I melt.“ Chy moſis, according to ſome, 
is the ſecond of the concoctions made in the body; be- 
ing a repeated preparation of the moſt impure and 
groſs parts of the chyle, which being rejected by the 
lacteals, is 1mbibed by the meſeraics, and thence car- 
ried to the liver, to be there elaborated, purified, and 
ſabtilized afreſh. It is of this, according to Rogers, 
that the animal ſpirits are formed. 5 

Caymos1s is alſo a diſtortion of the eye-lids, ariſing 
from an inflammation; alſo an inflammation of the 
tunica cornea in the eye. 

CHYTLA, in antiquity, a liquor made of wine and 
oil, and ſometimes uſed in divination. N | 

CHYTRI, among the Athenians, a feſtival in ho- 
nour of Bacchus — Mercury, kept on the 13th of 
the month Antheſterion, 1 1 

CHYTRIUM (anc. geog.) a place in Ionia, in 
which formerly ſtood Clazomene ; the Clazomenians 
through fear of the Perſians, removing from the conti- 
neut to an adjacent iſland (Pauſanias). Alexander re- 
daced the ifland, by a mole or cauſeway, to a penin- 
A 7 | 

CHYTRUS (anc. geog), an inland town of Cy- 
prus, to the north of Citium: famous for its excellent 
honey. Cs . 

CIANUS S1wvs, (anc. geog.), a bay of Bithynia, 
named from the town and river Cius, 

CIBALA,, or CizaL1s, (anc. geog.), a town of 
Pannonia Inferior, on an eminence, ncar the lake Hi- 
ulka, to the north-weſt of Sirnuum ; the country of 
the emperor Gratian, where he was brought up to rope- 
making: a place rendered famous for the ſurpriſal and 
defeat of Licinius by Conſtantine, 1 

CIBBER (Colley), a celebrated comedian, drama- 


tic writer, and poet lanreat to the king, was born at 


London in 1671. His father Caius Gabriel Cibber, 
was a native of Holſtein, and a ſkilful ſtatuary, who 
executed the baſſo relievo on the pedeſtal of the mo- 
nument, and the two admired figures of lunatics over 
the piers of the gate to Bethlem Hoſpital in Moor- 
fields. Colley, who derived his Chriſtian name from 


the ſurname of his mether's family, was intended * 


-ibher. | 
—ͤ — 


Cibber 
1 
Cibdel 
ſtracia. 
— — 


in 1718, and levelled againſt the Jacobites. 


CIB.- 
the church, but betook himſelf to the tage, for which 


he conceived an carly inclination ; and he was ſome 
time before he acquired any degree of notice, or even 
a competent ſalary. His firſt eſlay in writing, was 
the comedy of Love's laſt Shift, acted in 1695, which 


met with ſucceſs : as did his own performance of the 


character of the fop in it. From that time, as he 
ſays himſelf, „“ My muſe and my ſpouſe were ſo 
equally prolific, that the one was ſeldom the mother 
of a child, but in the ſame year the other made 
me the father of a play. I think we had a dozen of 
each ſort between us; of both which kinds ſome died 
in thcir infancy, and near an equal number of each 
were alive when we quitted the theatre.“ The 
Careleſs Huſband, acted in 1794, met with great ap- 
plauſe, and is reckoned his beſt play ; but none was 
of more importance to him than the 3 77010 
*his Jai 


the foundation of the miſunderſtanding betweeen him 


and made him poet laureat in 1730. 


and Mr Pope, raiſed him tobe the heroof the Dunciad, 
He then quitted 


the ſtage, except a few occaſional performances; and 


died in 1757. Cibber neither ſucceeded in acting nor in 
writing tragedy ; and his odes were not thought to par- 
take of the genius or ſpirit he ſhowed in his comedics. 

His ſon Theophilus, alſo a comic actor after him, was 
born during a great ſtorm in 1793; and after paſſing 


a life of extravagance, diſtreſs, and perplexity, pe- 


riſhed in another ſtorm in 1758, in the paſſage be- 
tween Dublin and England. Theophilus married the 
liſter of Thomas Auguſtin Arne, the famons muſical 


compoſer; who became a cclebrated tragic actreſs, 


perk debaſed by a very large admixture o 
t 


'tiſh brown once: both theſe are friable. 


and whoſe honour was ſacrificed to her hnſband's ex- 


travagance. - 

CIBDELOPLACIA, in natural hiſtory ; a 1 of 
f earth; 
ey are opaque, formed pf thin cruſts, covering ve- 


getables and other bodies, by way of incruſtrations. 


Of this genus, we have the following ſpecies: 1. A 


greyiſh-white one, with a rough ſirface. 2. A whi- 
3. A hard, 


pale-brown kind, which is the oſteocolla of the ſhops. 


4. The whitiſh grey kind, with a ſmooth ſurface : 


this is the unicornu foſlile and ceratites of authors. 
5. The whitiſh brown corralloide kind. FE 
CIBDELOSTRACIA, in natural hiſtory, terrene 
ſpars, deſtitute of all brightneſs and tranſparence, 
formed into thin plates, and uſually found coating over 


the ſides of filſuares, and other cavities of ſtones, with 


eongeries of them of great extent, and of plain or 
botroyide ſurfaces, 


Of theſe there are uſually reckoned ſeven kinds: 


the firſt is the hard, browniſh-white cibdeloſtracium, 


found in Germany : the ſecond is the hard, whitiſh 


aibdeloſtracium, with thin eruſts, and a ſmother ſur- 


face, found alſo in the Harts-foreſts in Germany : the 


third is the hard, pale-brown cibdeloſtracinm, with 


numerous very thin cruſts, found in ſubterranean ca- 


verns in many parts of England as well as Germany: 


the fourth is the white, light, and friable cibdelo- 
ſtracium, found alſo in Germany, but very rarely in any 
pour of England : the fifth is the light, hard, pale- 


brown cibdeloſtracium, with a ſmooth furface, found 


in almoſt all parts of the world: the ſixth is the whi- 
tiſh, friable cruſtaceous eibdeloſtracium, with a rough- 
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er ſurface, frequent in Germany and England; and 


does not long remain uncovered. 
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the ſeventh is the brownilli- white friable cibdeloſtra-. 
cium, with a duſty (urface, found in ſeveral parts of 
Ircland, as well as Germany. | 


Ciboria 
© 


Cicada, 
— aan 


CIBORIA, in antiquity, the large huſk of Egyp- 


tian beans, which arc {aid to have been ſo large as to 
{erve for drinking cups; whence they had their name 
ciborium, ſigniſy ing a cup, in the Egyptian language. 

CIBORIUM, in ccleſiaſtical writers, the covering 


for the altar, This covering is ſupported by four high 


columns, and forms a kind of tent tor the cuchariſt, in 
the Romiſh churches. Some authors call it turris geſla- 
toria and others pyxis ; but the pyxis is properly the 
box in which the cuchariſt is preſerved. 
CIBUSxERIALTS, inantiquity,an entertainment pe- 
culiar to a funeral; for which purpoſe, bcans, parlley, 


lettuce, bread, eggs, lentils, and ſalts were in ule. 


CICADA, the FRoG-HoPPHER or FLEA-Locusr, 
in Zoology, a genus of inſects belonging to the order 
of hemiptera. 'The beak is inflected; the antennæ are 
ſctaceous; the four wings are membranaccous and de- 
flected: and the fect, in moſt of the ſpecies, are of the 
jumping kind. The ſpecies are fifty-one, The larvæ 


Plate 
CXLIX. 


of ſcveral of this genus evacuate great quantities of a 


frothy matter upon the branches and leaves of plants, 
in the midſt of which they conſtantly reſide, probably 
for ſhelter againſt the ſearch of other animals, to which 


it would become a prey. Nature has afforded this 


kind of defence to inſects whoſe naked and ſoft bodies 
might otherwiſe very ealily be injured ; perhaps alſo 
the moiſture of this foam may ſerve to ſcreen it from 
the ſultry beams of the ſun, On removing the foam, 
you diſcover the larya concealed underncath ; but it 


foam, that hides it from the eye of obſervation. It is 
in the midſt of this foamy ſubſtance the larva goes 
throagh its metamorphoſis into a chryſalis and perfect 
inſect. Other laryz, whoſe bodies are not ſo ſoft, run 
over plants without any manner of defence, and eſcape 
from inſets that might hurt them, by the nimbleneſs 
of their running, but eſpecially of their leaping. 

The chryſalids, and all the larvæ that produce them, 
differ little from each other, only that the former have 
the rudiments of wings, a kind of knobat the place where 
the wings will afterwards be in the perfect inſect. As 


It ſoon emits freſh 


to other reſpects, the chryſalids walk, leap, and run over 
plants and trees ; as do the larva and the frog hopper, 


which they are to produce. Atlength they through off 


their teguments of chryſalids, ſlip their laſt ſlongh, and 
then the inſect appears in its utmoſt ſtate of perfection. 
The male alone is then endowed with the faculty of ſing- 
ing, which it exerciſes not with its throat, but with an or- 
gan ſituated under the abdomen. Behind the legs of 


the male are obſerved two valvulæ, which, raiſed up, 


diſcover ſeveral cavities, ſeparated by various mem- 
branes. The middle contains a ſcaly triangle. Two 
vigorous muſcles pive motion to anothcr membrane, 
which alternately becomes concave and convex. The 
air agitated by this membrane, is modified within the 
other cavities ; and by the help of this ſonorous inſtru- 
ment, he amorouſly ſolicits his female. By pulling 
the muſcles of a frog-hopper lately dead, it may be 
made to ſing. This inſect begins its ſong early in the 


morning, and continues it during the heat of the noon- 


to the 


tide ſun. Its lively and animated mufic is, 
| | country 
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Cicada. courzry people, a preſage of a fine ſummer, a plenti- 
ful harvcit, and the ſure return of ſpring. The cicadæ 


have a head almolit triangular, an oblong body, their 
wings faſtigiated or in form of a roof, and ſix legs with 
which they walk and leap pretty briſkly. In the fe- 
males at the extremity of the abdomen are ſcen two 
large laminæ, between which is incloſed, as in a theath, 
a ſpine, or lamina, ſomewhat ſerrated, which ſerves 
them for the purpoſe of depoliting their eggs, and 
probably to fink them into the ſubſtance ot thoſe 
plants which the young larvæ are to feed upon, 
Cicapa /*ptemd?:cim, or Locuſt of North America, 
ranks with the cricket and graſs-hopper, as one genus 
of inſects belonging to the order of hemiptera, and has 
moſt of the diſtiuguiſhing characteriſtics of the gra's- 
hopper, though its legs do ut appear formed for leaping, 
as it is obſerved the iuſect ſeldom removes without u- 
ſing its wings.—The characters of the Cicada, or A- 


merican locuſt, are theſe : The beak is inflected ; the 
antennæ are ſetaccous; the four wings are membra- 


naccous, and deflected, and have mach the appear- 
ance of the wings of ſome of the fly Kind; the tho- 
rax is compreſſed and angulated, and the feet, in 
moſt of the ſpecies, arc of the jumping kind, —A 
gentleman who obſeryed it in Penniylvania in 1782, 
gives the following account. | 
& This remarkable inſet, thongh but trivial atten- 
tion has been given to its hiſtory, appears as an ex- 
traordinary phenomenon in the works of creation. Its 
periodical viſits its long abſence the numbers which 
riſe from the earth, where they have, perhaps, under- 
gone various transformations, whillt they have lain, 
eatombed, for the ſpace of 15, 16, or even 17 years, 
| (for they are not always regular in their viſits) cer- 
tainly deſerve ſome enquiry. e = 
« We know not the progreſs of the American locuſt, 
through its ſeveral changes daring its long confinement 
in the carth. 1 have no doubt but it often alters its 
appearance, and though theſe changes remain, as yet, 


amongſt rhe arcana of nature, yet ſome Intereſting ob- 


| ſervations may reſult from a purſuit of the enquiry, as 
far as their laſt appearance, which was in the year 
1732, will admit of. 8 

« Towards the latter end of May, under ſuch trees as 
had been planted, previous to their former viſit, the 
ground was perforated ; ſo as, in ſome degree to re- 
ſemble a honey- comb, and from theſe perforations, iſ- 
fed an army of theſe inſects ; which, if they had been 
endued with the voraciouſneſs of the locuſts of the eaſt, 
muſt have ſpread devaſtation and terror throughout the 
country they fixed upon for a viſit, —But happily the 
cicada or locuſt, in this ſtate, is not more injurious than 
the ſportive ſummer graſs-hopper. 

« The appearance of the locuſt, when firſt clcaping 
ſrom its earthy manſion, is a large amber-coloure 
grub-worm, about one inch and an half in length, and 
about an inch and half in circumference ; the feet are 
more ſtrongly formed than thoſe of the graſshopper, 


and conſiderably ſhorter ;—the inſc& ſeldom leaping, as 


has been before obferved;—in the outer covering, or 
grub-caſe, if the term may be admitted, near the back 
of the neck, begins an opening, which continues down 
the body, nearly half the length of the inſect: through 
this opening the locuſt protrudes itſelf, and appears, 
at firſt a white coloured moth, nearly xefembling a ſilk- 


contend with ſome of their enemics. 


prey even to the long-applauded. induſtrious emmer. 
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worm, in its moth ſtate, though much larger. The Cicada, 
wings in this tender ſtate of the inſect are wonderfi}. w—w—— 


ly 101ded in cloſe rolls near their baſis, ſo exquiſitely 
compact, that it required ſeveral careful obſervations, 
to comprehend the poſſibility of the wings being form- 
ed with the inſect, as it really appeared an almoſt in- 
ſtantancous creation, when they were expanded, Which 
was performed by the locuſt ſhaking itſelf with a con- 


ſiderable force, 


« When the inſect relieves itſelf from the outer co- 
vering or grub- worm caſe, the wings are of the hue 
of rich milk. In this ſtate, the filaments, which add 


ſtrength to them, are of the ſame white colour, and 


inſtead of the tranſparency which they afterwards ob- 
tain, they are now remarkably opaque ; but as ſoon 


as the moiſture dries from off the wings of the inſect, 
theſe filaments become more firm, and hes 'a dark 


brown colour which approaches a black as the locuſt 


becomes ſtronger. 

* Thetime when they iſſue from the ground, is about 
an hour or two after ſun-ſet ; ſoon after which they be- 
gin their exertions to free themſelves from the grub 
caſe, which the ſtronger ones effect in an hour or two... 
— They remain on the branches of the trees, which 
they have attained, (before this laſt metamorphoſis) 
until morning, when they are of an high amber co- 
lour—have acquired their ſtreugth, and are able to 
The weaker 
ones, and thoſe who do not leave the earth till morn- 
ing, do not ſo eaſily effect their transformation, and 
often prove a delicious prey to the larger and cven the 
ſmaller birds, | 


„While in the grub-worm tate, there is a fiſſure in 


the back of the ſkin, ſufficiently large to admit the lo- 
cuſt to paſs therefrom, which, notwithſtanding, is not 


done without great exertions. At the time of their 
leaving the grub-caſe, for it cannot be, with proprie- 
ty, termed a chryſalis, life andgmotion is ſtrong in 
the inſect, even when it is about aſſuming its new form. 
And when we conſider that every particular limb, 
every part of the body however delicatcly and tender- 
ly formed, —and really ſome of them, at this time, 
are almoſt inconceivably thin and tender—is inclo- 
ſed in a ſeparate caſe, and that theſe tender parts 
muſt be neceſſarily extricated from their ſheaths, be- 
fore the inſect can enjoy uninterrupted freedom, we 
certainly feel our aſtoniſhment increaſe, in obſerving, 


that thoſe ſo elegantly formed members eſcape un- 


injured from even the extremities of their covering. 
—W hen this eſcape is effected, the inſet leaves the 
place where its covering is, and reſts at a very ſhort diſ · 
tance from it, where it remains until the moiſture is eva- 
porated from its body. The wings, as well as the inſets, 
when firſt protruded from thegrubcaſe,are very moiſt and 


tender; though by degrees they dry, and become more 


firm and rigid. But ſhould any accident prevent thecicada 
from a free expanſion of its wings, for a conſiderable 
time after the grab-caſe is forſaken, the poor inſect is 
doomed to remain either in a ſtate of total or partial 
debility ;—for ſhould it be ſo weak as to be unable to 
expand its wings thoroughly, while the moiſture and 
pliancy remain, as ſbon as they become dry and rigid, 
they are fixed in that particular or total want of expan- 
ſion; and in this helpleſs ſtate, the cicada is a certain 
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« The locuſt-grub, riſing from the ground, is nearly 


t the colour of the locuſt when it has attained its full per- 


fection, though not altogether as dark; its ſtrength is 
very great, nearly equalling that of the ſcarabæus car- 
nifex (or the beetle which forms the balls from or- 
dure): But as it is about to leave the calc, it becones 
weaker, 

« At the time of their laſt appearance, an apple-tree 
was approved of for the theatre of my enquiry ; and 


though it muſt have been very ſmall at the time of their 


former viſit, yet, having carefully collected the grubs 
which came up under its branches, the firſt evening I 


numbered 500, which I removed ; the ſecond evering 
600 more had made their appearance, and the third 


evening upwards of 4090, Several ſtragglers remained, 


who were neglected, as the nambers wore alvvacy 


mmcientiy great to claim my whole 2ttention. 

« Two or three days after their alluming the moth 
ſtate, the air reſounded with their notes, which were 
re-echoed cijthcr on the wing, or on the branches of 
the trees indiſcriminately. Theſe notes, cxpreſſive 
as thoſe of the feathered ſongſters, proved a call to 
courtſhip. The power of ſong, which ſomewhat re- 
ſembled the noiſe of a ſtocking-looin, was confined to 


the male—which it was caſy to diſcover was produ- 
ced by inflating air into his body, and expreſling it 


through two ſmall apertures, placed a little below the 
bale of his wings ;—theſe holes lead from a muſical ta- 


ble, on each fide of which are five or ſix thin bars, 


connected by exquiſitely fine membranes ; which, du- 
ring the time of ſong, maintain a continual vibration, 
Like the graſshopper, the locuſt very ſeldom ſports its 


ſocial call without a reſponſe from almoſt all the males 


within hearing ; and frequently when the courtſhip 
has obtained his mate's approbation, an intruder allured 
by the concert, which is caſily diſtinguiſhed, challen- 
ges the hero to combat, and the fight is often long and 
def perate—as the victory always confers an intereſting 
reward.“ : 

«© When peſtation is fully accompliſhed, which is ge- 
nerally two or three days after they have aſſumed the 
flying ſtate, the female prepares to depolit her burden; 


and although her body does not appear greatly diſtend- 


cd, yet ſhe penerally lays about 140 eggs.—The egg 
is of a white colour, and about a line in length, and 
one-third of a line in diameter. Nature has wonder- 
fully provided her with an inſtrument in her tail, 
ſomewhat reſembling a two-edged ſword, which, like 


the graſshopper, ſhe can ſheath and unſheath at plea-. 


ſure : with this ſhe perforates the tender twigs of ſuch 
trees as will afford a convenient nidus for the eggs, 
and depoſits them by 14 or 15, under the bark, in the 
ſorm of the letter V; and ſometimes ſhe pierccs thro? 
a twig one-fourth of an inch thick. —Aſter ſhe has 
carefully depolited her eyys in the ſmaller branches, 


a ſidden blaſt of wind frequently lops the branch ſhe 


has choſen for their reſidence. 
« Tt1s thus that the parent provides for a ſucceſſion of 
the ſpecies, in which employment ſhe is generally bu- 
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{cd until about the tenth day of her moth ſtate, ſcl- 
com if ever fcccing on any thing but the early dew ; 
tor, as they fiy in ſuch numbers, (and always care- 
lefs}y, without a leader, as is uſual with the caſtern 
locuſts) were they to feed on plauts the damage muſt 
certainly be obſervable ; and as they live in the moth 
ſtatc rwelve or thirteen days, it is probable they have 
a portion of the dew of heaven for their ſuſtcrance, 
Then they dry up as the ſilk- worm moth, — the male 


becoming ſuptrannuated two or three days beiore the 
fcmalc, | | 


_« VYavinp purſucd thelocuſt thro' its ſeveral math ſta- 
gcs, the numerous offspring it has depoſited in the lien» 


der twigs of trees, have ſtill fomic claim to an iuveſti- 
gation. —1 he cggs arc of a cylindrical form, rounded 


24 the «nds, aud are of ſuch a conſiſtence, that they 


require a hard preſſure beiween the fingers to cruth 
them. The ſubſtance within, as in moſt other ſmall 
eggs, is a White, tranſparcut, and viicous fluid. In 


about the ſpace of fourteen days, from the time of their 


firſt being left by the parent, the egg produces a whi- 
tiſh inſet, ſomewhat larger than the Glk-worm, when 
freſh batched, which leaves the branch where the reſt 
was, and, dropping on the ground, cither enters into 
the hole through which the old locuſt ifucd, or turns 
the carth alive afreſh, and entombs itſelf there, io un- 
dergo the metamorphoſis ol iis anceſtors, 
An fie wells, cellars, &c. in America, inſccts 
of very ditterent appearances have been diſcovered, 


ſome twenty feet deep, Which have been ſuppoled to 
be of this ſpecics—others have been diſcoyercd ncarer 


the ſurface, of which no doubt remains but that they 


are the grub of the locuſt—and carly in the ſpring, 


previous to their aſſuming the moth ſtate, the plough- 
ſhare often furniſhes the blackbird, which follows the 
ploughman, with a rich repaſt of them; ſor which, 
by his clamours and flutterings, he endeavours to x- 
preſs his obligations. Varictics of this genus appear 
annually, they are in gencral much larger than the 


cicada ſeptemdecim, and of a preyiſh caſt ; the dark | 


brown or amber colour which the others have, appcar- 
ing in theſe mortled with a dirty white,” 


CICATRICULA, among natural hiſtorians, de- 
notes a ſmall whitiſh ſpeck in the yolk of an egg, ſupro- 


{cd to be the firſt rudi1cents of the future chick. 

CICATRIX, in ſurgery, a little ſeam or clevation 
of callous fleſh riſing on the ſkin, and remaining there 
after the healing of a wound or ulcer, It is commonly 
called a ſcar, | | 

CICATRIZANTS, in pharmacy, medicines which 
aſſiſt nature to form a cicatrix. Such are Armenian 
bole, powder of tutty, &c. 

Cicatrizants are other ife called eſcharetics, et {itice, 
tncarnatives, agglutinauls, &c, | 

CICCA, in botany ; a genus of the tetrandria or- 
der, belonging ro the moncœcia claſs of plans, 


capſule quadricoccous, or four berricd. 
- CICELY, 


Mas etfeminina Cicada in coitu [æquè ac Grylli ſpecies] adeo firmiter uniti, ut ſine corporum mutilatione 
ſeparari nullo modo pofſint; et in hoc ſtatu per horas multas remanent, donec ſoccuncationis o 
Per lazos firmiter tic uniti ſæpe yolitant, et complures ſimul in couſpectu apparent. 


nu 


pus pertectum lit, 


3 


The | 
male calyx is tetraphyllous; there is no corolla: the 
female calyx tryphylous ; no corolla ; four ſtyles; iht 


Cicrds. 


Cicely 
Cicer. 
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CICELY, in botany, the Engliſh name of a ſpecies 
of chærophyllum. Sce CuxROUWLTLVUAN. 

CICER, or CHick-PEA, in botany: A genus of 
the decandria order, belonging to the diadelphia claſs 
of plants; and in the natural method ranking under 
the Papilionaceæ, or 32d order. The calyx is quinque- 
partite, as Jong as the corolla, with its four uppermoſt 
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ſegments incumbent on the vexillum : the legumen is 
rhomboidal, targid, and diſpermous. There is but one 
ſpecies, which produces peaſe ſhaped like the common 
ones, but much ſmaller. They are much cultivated in 
Spain, where they are natives, being one of the ingre- 
cients in their olios ; as alſo in France ; but are rarely 
known in Britain, | 
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